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December 3, 1980 
Dear Dr. Derscheid: 
I am so impressed with the completeness of this hi story. 
It will be a valuable tool for many people and source of much 
enjoyment. There are especially bright spots, such as Profiles 
of People. Everything is important, however. You presented a 
very complete picture, a very interesting history. You should 
be very proud. 
Thanks much for allowing me to work on this project. I 
have learned a great deal about Agronomy. I had never under­
taken such a large project before. At first the work seemed 
overwhelming, but it was work I enjoyed. I hope I helped you 
out. 
Should there be anything I can help you with in completing 
the book and getting it into print, I would be glad to donate 
more time to the cause. Congratulations on a fine history. 
Sincerely, 
(Signed) 
Sue Ivey 
FOR EWORD 
Soon after Jacquelline Ullery wrote the story "Handful of Seed" in 1978 it was 
decided that a more complete history of the Agronomy Department should be compiled. 
It was an era for history--the nation had celebrated its Bicentennial celebration 
in 1976, the City of Brookings was preparing its Centennial for 1979, South Dakota 
State was approaching its Centennial celebration of its founding and the Agronomy 
Department had passed its Diamond anniversary. Also, there i,.ere about 20 current 
and former staff members each with more than 20 years of memories to help make a 
history accurate and complete. It seemed that it was a "now or never" situation. 
If a history were not written now, it may never get done. 
The report is divided into ten sections. The first section includes a summary 
of crop breeding activities in the Agronomy Department and an estimate of value of 
the technology developed by researchers in the department and dessiminated by 
Extension specialists. 
In the section "Departmental Development and Growth", four chapters are de­
voted to the chronological development of the departments of Agronomy, Plant Patho­
logy, Entomology and Plant Science. Individual photos of 66 staff members, includ­
ing a half dozen plant pathologists and four entomologists are included. The fifth 
chapter "Profiles of People" includes histories of more than a dozen notable staff 
members, such as N. E. Hansen, A. N. Hume, J. G. Hutton, E. S. McFadden, W. W. 
Worzella, U. J. Norgaard, C. J. Franzke and others, who made outstanding contribu­
tions in the field of Agronomy. 
Since most agronomic activities were affected by the environment and the deve­
lopment of the state, city, College, Agricultural Experiment Station, Cooperative 
Extension Service and Agriculture Division, a section "Departmental Heritage" was 
included. The five chapters in the section include little known facts about the 
development of the state, county and city and a discussion of the physical fea­
tures, climate and soils which determine the crops that are raised and type of work 
done by agronomists. In other chapters it is emphasized that the philosophy and 
function of the Land Grant College are different than those of the other university 
and colleges of the state. Not only does it conduct resident instruction, but it 
includes the Agricultural Experiment Station that conducts research; the Coopera­
tive Extension Service that disseminates information obtained from research to 
the people who can put the information to use; and numerous service groups. 
The section "College Facilities " contains the only organized assemblage of 
photographs of early buildings (several of which no longer exist) as well as his­
tories of these buildings and major land acquisitions. It also contains histories 
of the buildings, facilities and equipment used by agronomists as well as rather 
complete histories of ten major outlying research stations and five mobile research 
uni ts. 
Eleven Chapters in two sections trace the histories of South Dakota crops-­
their origin, development and gradually increasing yields. The crop management 
work, performance testing and the evaluation in plant breeding techniques are dis­
cussed, and the 84 cultivars developed in South Dakota are listed. Each of eight 
chapters includes the names of staff members and graduate students that worked with 
each crop. 
A section of four chapters on soil and water research activities includes the 
names of staff members and graduate students and a report of the work they did on 
soil management and conservation, soil fertility, irrigation and soil survey as well 
as the history of the Soil Testing Laboratory and a graphical portrayal of the 40 
counties or parts of counties in which soil surveys have been completed and the 23 
counties in which surveys are underway. "Seeds and Weeds" is the eighth section. 
It includes histories of three service groups--State Seed Laboratory that tests 
farmers seed for quality, the Foundation Seed Stock Division that increases seed of 
new varieties and �stMbutes it to South Dakota farmers and the Seed Certification 
Service that conducts a program to maintain varietal purity and high seed quality. 
Also discussed is the research work done to develop methods of eliminating and pre­
venting reinfestation of noxious weeds and control of annual weeds. The names of 
staff members and graduate students are listed in each of four chapters. 
While seventeen chapters discussed the research done in th Experiment Station, 
one long chapter in the section--"Teaching and Extension"--summarizes the work done 
by Extension Agronomy specialists. It includes photographs of 26 of the special-
; sts. Al so in this section is a summary of the resident instruction program. It 
traces the evolution of courses, curricula, majors and graduate programs, and lists 
about 500 students that obtained B. S. degrees in Agronomy and Plant Pathology. 
The last section includes lists of the Experiment Station and departmental pub­
lications (665 bulletins, 84 curriculars and 145 pamphlets) pertaining to Agronomy, 
over 400 Extension publications, and apout 200 papers published in scientific jour­
nals or given at national or regional meetings by agronomists, plant pathologists 
or their graduate students. 
The 4 17-page report includes almost 300 photographs in 39 chapters. Most photo­
graphs are on file in the Plant Science Department and a copy of the text is kept 
on disks of the CPT typewriter. Copies of any portion of the manuscript can be 
obtained by contacting the Plant Science Department, P. O. Box 2207A, SDS U, 
Brookings, SD 57007. 
Lyle A. Derscheid 
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SOURC ES OF INFORM A T ION 
Over 250 Agricultural Experiment Station publications, 94 College Catalogs, 
eight hlstories, two dozen Extension annual reports, news stories and brochures 
written for three anniversary celebrations in Brookings and two in Sioux Falls, 
and the writings of numerous individuals served as the sources of information. 
The information written by individuals is indicated by placing the writer 1 s 
name at the beginning of a chapter or section within a chapter or in parenthesis 
at the end of a single paragraph or sentence. 
of 
Other sources are indicated with an abbreviation in parenthesis at the end 
a paragraph or sentence within a paragraph as follows: 
(Bul)--one of the 164 bulletins listed in Chapter XXXIX 
(Ci r)--one of the 84 circulars listed in Chapter XXX IX 
(Cat)--one of the 94 College Catalogs reviewed 
(W)--Chapter V I, written by former Di rector of Experiment Station J. W. 
Wilson, in 11A History of South Dakota State College 188 1-19 31 11 
edited by William H. Powers in 19 3 1. 
(A)--Chapter V I  written by former Director of Extension Service A. E. 
Anderson, in 11A Hi story of South Dakota State College 188 1-19 3 1 11 
edited by William H. Powers in 19 3 1. 
(JW)-- 11Hal f Century of Progress of the South Dakota Crop Improvement 
Association 11 written by Jason S. Webster in 1954. 
(L A D)-- 11Seventy Years at South Dakota State College 1884-1954 11 compi 1 ed 
by Lyle A. Derscheid in 1954. 
(S)-- 11A Hi story of South Dakota State College 1884-1959 11 written by 
Charles L. Sewrey in 1959. 
(Ext)-- 11A History of Extension in South Dakota 11 compiled by Ima Crisman 
and edited by John Pates for Epsi 1 on Sigma Phi in 1974. 
(LL)-- 11History of South Dakota 1 s Conservation Districts 11 written by 
Lenord L. Ladd in 1969. 
(K)-- 11A History of South Dakota State University 1884-1975 11 written by 
J. Howard Kramer in 1975. 
(17 yrs)-- 11Seventeen Years--A Report From South Dakota State University 11 
written anonymously in 1975. 
(FJ)--Farm Journal, September, 1946. 
(MST)--Minneapolis Sunday Tribune, October 26, 1947. 
Photographs were obtained from old bulletins, the files of the Audio-Visual 
Department, Extension Visual Aids, Plant Science Department and the personal files 
of J. E. Grafius and Lyle A. Derscheid. 
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ABOUT THE AUTHOR 
Dr. Lyle A. Derscheid was born and raised 
in South Dakota, and was associated with the 
Agronomy Department over a 40-year period as a 
student, graduate student, weed research pro­
ject leader, professor of graduate courses and 
Extension specialist. 
The eldest 
child of 
August P. 
Derschei d and 
Nora E. Leek, 
he was born 
December 14, 
1916 in the 
house his mat­
ernal grand­
father built 
in 1910 nine 
miles south 
of Iroquois 
on the County 
Line Farm. The 
Derschei d fam­
i l y l i V ed in 
Belle Prairie 
Lyle A. Derscheid Township of 
southeastern 
Beadle County for 11 years. Their children, 
Lyle, Merle, Clinton and DeEtta attended the 
Dubro school until March 1931 when the family 
moved to a farm near Wolsey to be near a high 
school. Lyle was salutatorian in the class of 
1935. 
The next 3 1/2 years were spent in Civilian 
Conservation Corp camps at Pierre (where he met 
Lavonne Gustafson, �s future wife), Chamber­
lain and Presho, South Dakota. 
With the aid of a $90 Sears and Roebuck 
Scholarship he enrolled in Agronomy at SDSU 
in September 1939. The following January 
he started to work in the State Seed Labora­
tory on the National Youth Assistance 
Program. 
Lyle and Lavonne, whom he nicknamed Bonnie, 
were married September 8, 1940. Bonnie worked 
as a secretary. Lyle supervised purity and 
germination testing in the seed laboratory, 
was active in student affairs and graduated 
with high honors in March 1943 with a major 
in agronomy and minors in botany and animal 
husbandry. 
As an R.O.T.C. graduate he was sent to 
Officers Candidate School at Fort Knox, 
Kentucky. He topped the class scholastically 
and was commissioned a Second Lieutenant in 
July. He went to Europe with the 12th Armored 
Division, was wounded in action and spent 13 
months in Army hospitals. 
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On March 16, 1946, he returned to SDSU as a 
graduate research assistant in weed control. 
He was appointed to the staff full-time as weed 
research project leader on July 1, 1947 and 
obtained an M.S. degree in March 1948 with a 
major in agronomy and minor in organic chemis­
try. 
He took a leave of absence with out pay for 
five quarters during 1949-50 and 1950-51 to 
attend graduate school at Iowa State College 
where he obtained a Ph.D. degree in March 1951 
with a joint major in crop production and pl ant 
physiology and a minor in crop ecology. 
Upon returning to SDSU he continued to de­
vote a major portion of his energy and re­
sources developing methods of controlling 
noxious weeds and studying the effects of 
2,4-D on crops that might be sprayed to selec­
tively control weeds growing in them. 
Eight papers were published on the effects 
of 2,4-D on barley and oats, which gained in­
ternational prominence for the author. The 
work was culminated in 1954 when he gave an 
i nv itati ona l paper in the physiology sec ti on 
of VIII Congress of Botany, held in Paris, 
France and attended by representatives from 60 
countries. 
Five weed research farms were each operated 
for 5 to 10 years to develop methods of elimi­
nating noxious weeds while growing crops adap­
ted to South Dakota. Six scientific papers 
discussed the use of cultivation, competitive 
crops and chemicals for eliminating field 
bindweed, Canada thistle, perennial sowthistle 
leafy spurge and Russian knapweed. Derscheid 
became nationally known for this work as was 
recognized by many in the North Central States 
and Prairie Provinces as a leading authority on 
these weeds. 
Derscheid also supervised the work done by a 
dozen graduate students that showed (1) how to 
apply herbicides by airplane, (2) what envir­
onmental factors caused thistle seeds to ger­
minate, (3) the stages of growth when seeds of 
thistles and leafy spurge become viable, (4) 
the need for insects to cross pollinate this­
tles, (5) the need for rainfall to activate 
certain herbicides applied pre-emergence for 
annual weed control, (6) the morphological 
development of buds on underground parts of 
leafy spurge, and (7) the location and stage 
of growth when the buds developed and the 
number of such buds. 
In the North Central Weed Control Confer­
ence he served as chairman of six different 
committees, was a member of the board of dir­
ectors for several years and served as presi-
dent in 1958. He was a charter member and 
director of the Weed Science Society of 
America and served a year as assistant editor 
of Weeds. He was twice program chairman and 
once chairman of the Weeds Division of the 
American Society of Agronomy. 
He taught graduate courses in Advanced Weed 
Control and Research Methods in Agronomy on 
alternate years from 1956 to 1962. 
During the 1950s and early 1960s he was 
active in almost every phase of the state weed 
program and was "Mr. Weeds" to many South 
Dakota weed fighters. 
From the outset of �s professional career, 
he was Extension oriented. Much of �s re­
search was problem solving in nature, he wrote 
many Extension-type publications and partici­
pated in numerous educational activities. In 
1960 he was asked to be Extension Agronomist. 
One March 1 he accepted the position on a 
half-time basis as project leader. He coor­
dinated the programs of Extension specialists 
in crops, soils and weeds and was Extension 
liaison with federal agencies. 
He retained leadership on the weed research 
project until June 30, 1964, when he became 
full-time Extension Agronomist. He then deve­
loped a comprehensive pasture program and 
later took charge of the Extension forage crop 
program. In the program "Graze Green Grass 
for Greater Gains", he promoted the use of 
alfalfa in a pasture mixture either by inter­
seeding it in a native pasture or mixing it 
with cool-season grasses for new seedings of 
tame pastures. The program also advocated the 
use of rotati anal grazing of several pastures-­
each composed of species that were most pro­
ductive during a certain period of the grazing 
season--during the period that they were most 
productive. 
He promoted the use of small grains for 
forage for areas west of a line from Clear 
Lake to Lake Andes because pounds of protein 
and TON could be produced cheaper with oats 
than any other crop except for protein by 
alfalfa. 
In 1973 when acreage restrictions imposed 
on wheat and feed grains by the federal farm 
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programs were removed and ranchers started to 
plow native range for wheat production, 
Derscheid started an inter agency program of 
"Production without Destruction" in an attempt 
to prevent undue abuse of natural resources. 
At the same time costs of crop production 
were rising rapidly. He initiated the program 
"Production for Market Price" in which farmers 
were urged to compare probable market price 
per bushel with the costs of production for a 
bushel and to raise crops that promosed to 
give the most profit per bushel. 
In 1976 he was the Extension coordinator for 
locating hay and/or pasture for the cattle in 
drought-stricken areas of the state which help­
ed livestock producers find 750,000 tons of hay 
and pas-ture or wintering facilities for more 
than 150,000 head of cattle. 
As an Extension specialist he wrote the 
original copy of five Extension circulars, 
eight Extension mimeographed circulars and 
almost 60 fact sheets. Many of the publica­
tions were revised one or more times and given 
different numbers. 
Lyle received several awards over the 
years--honorary member from both the North Cen­
tral Weed Control Conference and South Dakota 
Seed Trade Association, Merit Award from the 
American Forage and Grassland Council, �stin­
guished Alumnus award from the SDSU Alumni 
Association, Outstanding Extension Specialist 
award from the SD Association of Extension 
Specialists and plaques expressing their appre­
ciate from the Soil Conservation Service, South 
Dakota Association of County Weed Boards and 
the South Dakota Aviation Trades Association. 
As chairman of a faculty group composed of 
SDSC alumni, he edited a short hi story of the 
college in 1954. Five years later he was a 
member of an 11-man committee for the SDSC 
Diamond Anniversary that planned the events-­
one of which was the hi story written by C. L. 
Sewrey. 
Since that time he has collected bits of his­
tory about the College and the Agronomy Depart­
ment. After he retired from the Cooperative 
Extension Service on July 15, 1979, he spent 
two and a half years compiling this report. 
CHAPTER I 
HANDFUL OF SEED 
All plants have their beginning from 
"seed" of one form or another. Quality seed 
of a crop and variety adapted to the soil and 
climatic conditions is the first link in the 
chain of crop production practices needed to 
secure profitable crop yields. 
Following is part of a story that appeared 
in the Fall 1978 issue of Fa'l.m aad Home 
Rc.Hcn d1. It was entitled "Handful of Seed" 
and written by Jacqueline Ullery, who was 
Assistant Information Specialist in the Agri­
cultural Information Service at SDSU. The 
story is a historical summary of work done by 
plant breeders in the Plant Science Department 
at South Dakota State University. It is the 
beginning of this story because adapted crop 
varieties are the foundation of most agri­
cultural endeavors. 
Jacquelline Ullery 
"This grass variety revolutionized grazing 
in South Dakota." 
"This wheat variety helped come to the 
rescue when stem rust wiped out whole wheat 
fields." 
"This sorghum seed is one of the first 
varieties in the U.S. that farmers can plant 
and not worry about prussic acid poisoning of 
livestock." 
Lyle A. Derscheid, SDSU Extension agrono­
mist, was pointing to different bottles of 
seed in a collection mounted on the wall in 
the Plant Science Department at SDSU. 
The display consists of rows of 187 2-inch 
glass bottles, each filled with a different 
crop seed variety. Each bears a white label 
identifying the seed and year it was first 
used on South Dakota farms. The collection 
appears so simple that it probably draws 
little attention. 
Each of those bottles has contributed its 
-1-
chapter in the South Dakota story, however. 
Some 117 bottles contain seed of crop varie­
ties developed in other states and released 
for use by South Dakota farmers. The seed 
in 70 other bottles tell of our state, its 
drought and disease epidemics, and of the 
men who overcame them. 
Some of these varieties bear the stamp of 
Dakota--Nakota oats, 1939; Vikota oats, 1943; 
and Manchukota soybeans, 1945. Others have a 
number-one ring to their names--Primus barley, 
1967; Ace barley, 1912; and Winner sorghum, 
1964. 
Several were named for people. Cole oats 
was named for John S. Cole, the first Agrono­
mist at SDSC; Fowlds Hulless oats, 1925, named 
for its developer who was the first seed ana­
lyst; and Hume winter wheat was named for A. N. 
Hume, the first Head of Agronomy. 
Still others were named for places (in 
areas of best adaptation)--Pierre rye, 1950; 
Waubay oats, 1954; Dupree oats, 1954; Ortley 
oats, 1963. 
In 1977 a spring wheat variety was released 
and named for the town of Eureka, which was 
the world's largest wheat market from 1887-
1902. Eureka means "I have found it." 
Alfalfas Are Immigrants 
James G. Ross, who has been doing plant 
breeding at the station for some 30 years, 
recalled that N. E. Hansen had collected seed 
of several crops in Russia during the early 
1900s. He gave little handfuls of seed to 
anyone he could get to raise more alfalfa. 
In 1948 Ross and M. W. Adams took a trip 
to western South Dakota after reading accounts 
of what Hansen had done with some of this 
alfalfa. 
"We'd come across a rolling horizon and 
here would be a patch of the wild yellow 
alfalfa that Hansen initiated 30 to 35 years 
before," Ross says. 
Adams also found this yellow-flowered 
alfalfa growing on the SDSU campus. The area 
had been mowed and/or used as a golf course 
from approximately 1914 to 1948, a treatment 
similar to pasturing. There Adams identified 
hybrids from the Turkestan and Semipalatinsk 
alfalfas, which Hansen had brought here from 
Russian Turkestan and Siberia. 
Adams and Ross worked with these varieties 
and in 1958 released Teton, named for a tribe 
of the Sioux Nation in the Dakotas. 
Semipalatinsk is also in the ancestry of 
Travois, released in 1963. It is a unique 
plant with an underground creeping rooted 
growth. Hence, it received its name from the 
travois, a horse-drawn carrier used by Indians 
for travel. 
Summer switchgrass, released in 1965, also 
brought new blood into South Dakota agricul­
ture. Ross developed this warm-season grass 
to be ready for grazing about July 4th when 
other grasses begin to go dormant. It along 
with Teton, Travois and Oahe are seeds 
Derscheid referred to as revolutionizing 
grazing in the state. 
Wheat Story Started Early 
How Hope wheat, 1928, got its name is 
obvious. It and the H44 selection were the 
original sources behind resistance to stem 
rust in all spring wheats today. (They were 
developed by E. S. McFadden.) 
Hume wheat was in the process when Darrell 
Wells, wheat breeder, came to SDSU in 
1962--but that was also the same year for a 
more than $25 million loss in South Dakota to 
a winter wheat rust epidemic. Wells finished 
the work for releasing Hume wheat in 1965. 
He explains its background this way: 
"Hume winter wheat is the first winter 
wheat developed and released in South Dakota. 
Hume's resistance to stem rust traces back to 
the pioneering work of E. S. McFadden who 
worked at the station from 1915 to 1920. 
McFadden was told the crosses would not work 
but he made them anyway in his landlady's gar­
den when he was a student. 
"Hume was developed from crosses made in 
1945 by J. E. Grafius, and further chosen from 
among surviving lines in 1958 by V. A. Dirks." 
Then Wells completed the work for verifica­
tion of Hume's good qualities, purification, 
and increase. When Hume was released to 
growers in 1965, it was named for A. N. Hume, 
who was the first head of the SDSU agronomy 
department and had that position for 32 years. 
"Break Through" With Sorghum 
C. J. Franzke developed 30-39-S sorghum 
which was released in 1939 and Rancher in 
1945. Out of 218 varieties of sorghum 
available in South Dakota now, only those two 
varieties can be fed during draughty years 
without worry about prussic acid poisoning to 
livestock. 
Franzke also worked with the development of 
Norghum sorghum, which was the first variety 
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with an open head. It offered the advantage 
of drying better for harvest. It was al so 
better to combine because it was short and the 
head extended above the leaves. 
Seed Distribution 
Once a breeder has seed ready to begin 
releasing procedures, what happens? In the 
early 1900s, releasing a seed meant that 
perhaps 10 seeds or maybe a handful was given 
to whomever could be talked into growing them. 
But over the years, crops became bigger busi­
ness and better methods were needed. 
A group of farmers banded together to form 
the state's Crop Improvement Association. 
They developed better systems of multiplying 
new seed quantity. And the business grew. 
Corn More Complicated 
Lyle A. Derscheid 
Producing hybrid corn was complicated, and 
farmers could not produce the amount of seed 
needed. In the 1930s C. J. Franzke produced 
several corn inbreds from open-pollinated 
varieties adapted to South Dakota. Inbreds 
were crossed to form a single cross. Two 
single crosses were crossed to produce a 
double-cross hybrid. Farmers planted this 
double-crossed seed which was adapted to areas 
farther north and west than any other hybrids 
avail able. 
Some individual Crop Improvement members 
planted and attempted to produce single cross 
seed. Other farmers and several chapters of 
the Future Farmers of America planted the 
single crosses to produce seed for farmers to 
pl ant. 
Individual producers and FFA chapters 
did not have facilities for processing the 
seed or selling it. Since none of the 
hybrid corn companies in existence at that 
time were interested in producing the seed, 
several farmers banded together and formed 
Sokota Hybrid Producers Cooperative, a 
company that had a bushel basket, a desk, 
a typewriter and a corn grader and dryer 
in 1945. Now it has its own pl ant breeders 
that develop hybrids adapted to South Dakota 
and adjacent areas. In 1978 it processed 
over 350,000 bushels and sold over 140,000 
bushels of seed. 
Sokota, like other commercial corn com­
panies, still secures seed of corn inbreds, 
developed by scientists at South Dakota and 
other state Agricultural Experiment Stations, 
from the Foundation Seed Stock Division at 
SDSU. 
Corn seed produced by Sokota and seed by 
newly released varieties of all other crops 
is produced under standards set by the Seed 
Certification Service. This organization is 
a division of South Dakota Crop Improvement 
Association 1ti th its office on the SDSU cam­
pus. It supervises the production of seed 
in order to build and maintain a supply of 
high qaulity seed for South Dakota farmers. 
Results are Beneficial 
Jacqueline Ullery 
Plant breeders are searchers. They are in 
touch with the world seed banks and plant 
breeders in neighboring states and around the 
world. When they find a seed that looks 
suitable for South Dakota, they share samples 
of it with scientists in other states, test 
it, and study it further. They work with 
disease and insect specialists, field men, 
water specialists, commercial chemical com­
panies, agricultural engineers, and farmers. 
Cooperative Extension Service personnel 
like Derscheid spread the word about new 
varieties and other information obtained by 
researchers. "We have tangible results of how 
we've helped agriculture in South Dakota," 
Derscheid says. 
"Take 1934 which was an extremely dry year. 
In 1934, farmers were wiped out with at most 7 
bushels of oats per acre. 
"Then in 1976 similar or even slightly 
worse weather conditions developed. South 
Dakota farmers used the newest varieties and 
combined them with good fertilization, weed 
control and other improved crop management 
practices--many of which were developed by 
SDSU scientists and publicized by extension 
specialists. Crop yields were not good, but 
they were four and five times higher than in 
1934 and we can see a more stabilized agri­
culture in South Dakota than ever before." 
First 1 buildings at Dakota Agricultural College 
North (1887); Central (1884); South (1885) 
Woodbine Cottage (lRQ�). Wenona Hall (1909) 
(Photo from Central in 1Ql4) 
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Agricultural Building (1889), Armorv­
Gymnasium (1889) (Photo from Central in 1914) 
CHAPTER I I 
OUR BEST REl£ASE 
What have Agronomists, Pathologists and 
Entomologists done for the state? Members 
of the research staff in the Plant Science 
Department developed some of the technology 
and Extension specialists relayed the infor­
mation to crop producers. 
D. D. Malo, soil scientist, completed a 
study in 1978 that takes a close look at the 
effects of the advances in farm technology 
in South Dakota. 
TECHNOLOGY - TOP CROP 
D. D. Ma 1 o 
Every so often, we at the South Dakota 
Agricultural Experiment Station evaluate where 
we've been and where we' re going. One of the 
ways we can do this is by examining how agri­
cultural technology has improved crop yields 
in the state. 
Numerous factors influence crop production­
-our climate, for one. Severe droughts occurred 
in the 1930s and 1970s. However, with improved 
agricultural technology the drought effect on 
crop yields was less in the 1970s. 
Other factors have affected the way we use 
our land. Drought, government programs, new 
hybrids and varieties, fluctuating market de­
mands, changing management, and other tech­
nological advancements have all played a part 
in the agr·icultural picture. 
This study examined the effects of rain­
fall, temperature, and improved technology on 
annual crop production and land use in South 
Dakota. Data from 1919 to 1977 were used. 
Crop yields were related to state averages 
of annual rainfall and temperatures. The 
crops were corn, barley, oats, rye, wheats, 
flax, soybeans, grain sorghum, and various 
hays. Crop and hay yield data represented 
average yield per harvested acre and were 
obtained from the USDA Crop Reporting Service. 
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Climatic data for 1919 through 1977 were 
obtained from the U.S. Department of Commerce 
and the Agricultural Engineering Department at 
SDSU. Average annual precipitation and tem­
perature came from weather station data in the 
state for each year. 
Technology Boosted Yields, 
Especially in Dry Years 
Since 1920, technological advances such as 
improved varieties, pest control, and better 
soil-water-fertility management have increased 
average crop yields. The suggested influence 
of technology on crop yields at three moisture 
levels is shown in the Table. 
Percent yield increases varied on all crops, 
but went as high as 329%. The years chosen for 
comparison had similar average annual precipi­
tation, similar annual temperatures and a 
similar year preceding it. So, the differences 
shown are primarily caused by technology and 
not by climate. 
From 1920 to 1977 (wet years) the greatest 
yield increases occurred in grain sorghum (40 
bu/A) and corn (35 bu/A). Alfalfa hay had the 
least yield improvement during this period. 
New technology from research and industry 
have increased yields more than all moisture 
and temperature levels considered. The great­
est per centage yield increases were noted 
during drought years. Low wheat and hay yields 
in 1977 were caused in part by a lack of stored 
soil moisture from the 1976 drought. Most of 
the precipitation in 1977 came during the later 
part of the growing season (July through 
September). Crops such as wheat and hay which 
depend on early season precipitation did not 
benefit from the precipitation, while late 
season crops such as corn and sorghum did. 
The high percentage yield increases in the 
Dry Years category in the table (1934 versus 
1976) were from improved drought tolerance, 
higher yield potentials, and disease resistance 
in our varieties; better pest management; im­
proved soil and water management; and because 
farmers tended to pl ant for an average precipi­
tation year in 1976. 
Technology Helped Change the 
Look of Rural South Dakota 
During the 1930s the drought caused a 
drastic cut in the amount of land used for 
corn, hay, oats, durum wheat, spring wheat, 
and flax. However, the amount of land used 
for rye and sorghum increased and peaked in 
1940 and 1941. 
Influence of technology on state average crop yields during wet, dry, and. average years. 
Wet Years 
Year 1920 1977 
Avq ann precip(inl 27.4 26.1 
Avq ann temp (UF) 45.1 46.4 
% yield 
Crop Bu/A Increase 
Corn 30.0 59.0 97 
Oats 33.0 54.0 64 
Barley 22.0 42.0 91 
Rye 13.5 29.0 115 
Flaxseed 9.5 13.0 37 
Sorghum 16.0+ 51.0 219 
Winter wheat 15.0 25.0 66 
Durum wheat 12.4 24.0 94 
Other spring wheat 8.1 23.5 190 
T/A 
Alfalfa hay 1. 45 1. 55 7 
All hay 0.98 1.28 31 
From 1950 to 1970 the number of acres of 
barley dropped 75% with the adoption of the 
Federal Feed Grain Program. Farmers realized 
more profit from corn than barley; conse­
quently, the corn land use remained fairly 
constant. At the same time the amount of land 
used for oats production increased more than 
200%. Spring wheat land use declined because 
of the federal Wheat Stabilization Program and 
because winter wheat land increased. 
From 1948 to 1957 the amount of alfalfa 
increased more than five times while barley, 
rye, and grain sorghum declined rapidly. In 
the late 1940s and early 1950s Ranger and 
Vernal alfalfa varieties were introduced in 
the state. These types of alfalfa were very 
winter hardy and wilt resistant and produced 
large amounts of forage. Thus, alfalfa be­
came a more favorable crop for farm use. 
The federal Soi 1 Bank Program and SDSU 's 
all-out program to increase alfalfa and 
grass acreage for livestock production 
during the 1960s helped to increase al­
falfa acreage. 
The amount of land used for flax has dimi­
nished since 1954. A few of the reasons are 
price or market problems and competition from 
sunflowers. When the price of linseed oil was 
too high, users turned to other oils-­
especially soybean and sunflower oils. 
Since the advent of soybeans in South 
A vera qe Years Orv Years 
1922 1971 1934 1976 
21.6 21.2 13.3 12.9 
45.1 44.9 49.6 47.1 
% yield % yield 
Bu/A Increase Bu/A Increase 
28.5 46.0 61 10. 9 31.0 184 
30.5 54. 0 77 9.6 30.0 213 
20.0 41.0 105 8.3 17.0 105 
18. 0 35.0 94 3.5 15.0 329 
9.0 13.0 44 2.5 5.0 200 
10. 4++ 35.0 232 6.8 23.0 238 
18.0 36.0 100 4.5 18.0 300 
15.5 31.0 100 4.0 10.0 150 
12.3 28.0 128 4.8 11. 0 129 
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T/A T/A 
1. 60 1. 65 3 o. 74 o. 80 8 
0.89 1.28 44 0.50 0.66 32 
Dakota in the late 1930s, soybean acreage has 
increased--probably at the expense of corn 
since both have similar climatic needs. 
Rye land use reached its peak in 1939 and 
declined since then. Durum wheat declined 
significantly since 1930. The market tended to 
be poor with a carryover of durum most years, 
and many acres formerly planted to durum are 
now used to raise winter wheat. 
Technology Reduced Land Abandonment 
Donald L. Keim 
Over the years, improved technology deve­
loped by researchers was disseminated through 
the Extension Service. More crop producers 
used good quality seed of adapted disease­
resistant varieties, improved crop production, 
soil management and fertility practices, and 
better weed and insect control techniques. 
Though the drought of 1976 was more severe 
than that 1934, crop yields were greater and a 
higher percentage of the planted acreage was 
harvested. 
In 1934 75% of the winter wheat acreage was 
abandoned compared to 18% in 1976. Similar 
comparisons for the 2 years show 88% and 27% 
abandonment for spring wheat, 74% and 40% for 
barley; 58% and 15% for flax; and 84% and 40% 
for rye. 
CHAPTER I I I  
AGRONCJvlY 1884-1969 
The Department of Plant Science was 
formed July 1 ,  1969 by combining the Depart­
ments of Agronomy and Plant Pathology. Ten 
years later the Department of Entomology-­
Zool ogy was abolished and the Entomologists 
were transferred to the Plant Science 
Department. 
Resident instruction in agronomic subjects 
was implicit in the first agricultural curri­
culum of the college (S-43). Agronomic crops 
were planted in l 888 , the first spring after 
the Agricultural Experiment Station was estab­
bl ished. Research actually began when the 
first agronomic experiment was initiated in 
1897 (W-83). The Department of Geology­
Agronomy was listed in the college catalog for 
1897-1998 (K-43) and the Agronomy Department 
was formed in 1903 (Cir 123). An Extension 
specialist was employed in 1920 and statewide 
services were added in 1921. 
HEADS OF AGRONOMY 
Clifford Willis was Chief in Agronomy from 
1908 to November of 1911 and three men served 
as Head of the Agronomy Department over the 
next 58 years. 
Dr. Albert Nash Hume 
Dr. Wallace W. Worzella 
Dr. Lawrence 0. Fine 
7/l /1911-9/30/1943 
10/l /1943-1/10-1958 
7/l /1958-6/30/1969 
Dr. Frederick C. Westin was acting Head from 
August , 1966 to February 1967 when Fine was on 
sabbatical leave. 
The number of Extension Agronomists 
increased from one in 1920 to two in 1936 , 
four in 1945 , five in 1948 , six in 1949 and 
remained at that number for 20 years. 
EMERGENCE OF AGRONOMY 
1887-1910 
Resident instruction , one of the four major 
act i vities of the college , was conducted in 
Agronomy from the beginning of the institution 
in 1884. Research ,  the second of the major 
activities , was initiated in a superficial 
manner in 1888 and put on a scientific basis 
in 1897. 
AGRONOMY EXTENS ION LEADERS 
Though closely associated with the Agronomy 
Department , two Extension Agronomists were ad­
ministratively responsible to the Director of 
Extension for a half century. Extension Agron­
omists supervised the work of Assistant and 
Associate Agronomists. An Extension Weed Spe­
cial i st was added to the group July 1 ,  1947. 
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Three Extension Soils Specialists also were 
administratively responsible to the Director 
of Extension and supervised the work of 
Assistant and Associate Soils Specialists. 
In 1960 the Extension Soils Specialists 
also came under the supervision of the Exten­
sion Agronomist. 
The Extension leaders with the dates and 
area of responsibility (A-Agronomy , C-Crops , 
and S-Soils) were: 
Ralph E. Johnston 
U. J. Norgaard , 
Ralph E. Hansen , 
Leonard L. Ladd , 
Edward J. Williamson , 
Dr. Lyle A. Derscheid , 
9/l /1920-6/30/1938-A 
2/16/1939-8/31/1958-C 
l l /10/1939-4/30/1944-S 
7/l /1944-9/30/1956-S 
5/l /1957-6/30/1960-S 
3/l /1960-7/15/1979-A 
STAF F 
While a college senior , John S. Cole was 
named special agent with USDA for variety per­
formance testing in 1901. He graduated in 1903 
and became Assistant in Agronomy in 1906 and 
Assistant Agronomist in 1908. Clifford Willis 
was Chief in Agronomy from 1908 to 1911. There 
were two Assistant Agronomists in 1909 and three 
in 1910. In addition , Assistant Agronomists 
were located at each of the three substations: 
Highmore , Cottonwood , and Eureka , in 1909. 
In 1973 E. W. Hardies listed seven staff 
members who were in the department when he 
joined the agronomy staff in 1923. They were 
A. N. Hume , J. G. Hutton , A. L. Bushey , Mathew 
Fowlds , C. J. Franzke , L. F. Puhr and h i mself. 
Though he included Leo F. Puhr as assistant 
soils analyst , department records indicate 
that Puhr did not receive a staff appointment 
until 1927. 
John E. Grafius remembers six full-t i me pro­
fessional staff members ( Hume , Franzke , Puhr , 
Edgar Joy , E. L. Erickson and himself) when he 
joined the department in 1941. E. R. Hehn and 
Ralph Arms were graduate students in the 
department. 
From 1943 to 1958 the number of staff mem­
bers increased rapidly. New members of the 
department included more plant breeders , plant 
physiologists , soil surveyors , soil fertility 
personnel , a weed researcher , a soil physicist , 
and a full-time teacher. 
Tenured teaching and research staff members 
in the department numbered 26 when Dr. W. W. 
v/orzella left in January of 1958. There were 
seven non-tenured Assistants in Agronomy in 
1958 for a total of 33 staff members. 
Research Staff 
The following names of individuals who contributed to the areas of field crops, soils and 
�eed control were taken from E xperiment Station Bulletins . Any teachers who did not have research 
appointments are not included . 
James H .  Shepard 
L uther Foster 
John M .  Aldrich 
E .  C .  Chilcott 
Dr . Niels E .  Hansen 
1 886-1 9 18  
1 886-1992 
1 888-1 891 
2/93-6/30/05 
1 895-1937 
Thomas A . Williams 
DeAlton Saunders 
W .  A . Wheel er 
Dr . E. W. 01 ive 
John S .  Cole 
1 891-1896 
1 896-10/03 
1904-1907 
1907-19 12  
1901-1908 
Clifford Willis 
W .  D. Griggs 
P .  H .  Moore 
Sam Garver 
Manley Champlin 
1908-1 1 /1911 
1 909-? 
1 909-1910 
1909-? 
1909-191 1 
J .  V .  Bopp 
H .  J. Belsey 
H .  B .  Porter 
0 .  E .  White 
Howard Loomis 
W .  L .  Burlison 
1909- 1910  
1 909-191 1 
1910-1 911 
1910-1 911 
19 10-1920 
19 1 1 -191 1 
From 1959 to 1 969 staff size in Agronomy 
decreased to 27--24 with professional rank 
and three assistants . 
Research Activities 
Shortly after the Agricultural E xperiment 
Station was established in 1 887, experiments 
were conducted in raising corn, wheat, oats, 
barley, potatoes, clover, sugar beets, mangel s 
and m i llet (W-83). 
An old f i eld book entitled the " Experimental 
f i eld No. 1 comprising 66 plots of grasses and 
grains--each plot containing 1 /8 acre, " shows 
that notes were taken by John M .  Aldrich and 
Alvah George Cross. Both were students at that 
time, but Aldrich served as Assistant Entomolo­
gist during 1888-1 891 .  
L uther Foster, Superintendent of  Experi­
�ents, issued bulletins on corn and small 
grains in 1889, 1 890 and 1891,  but i t  was 
not until h i s  successor, E .  C .  Ch i lcott, 
established a crop rotation experiment in 1 897 
that Agronomy, strictly speaking, can be said 
to have been organized (W-84). Research, the 
second of the four major activities of the 
institution, then became a part of Agronomy . 
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Chemist 
Supt .  of Agriculture 
Entomologist 
Agri cul turi st 
Horticulturist 
Botanist 
Botanist 
Botanist 
Botanist 
Agronomist 
Agronomist 
Agronomist-Eureka 
Agronom i st (Highmore) 
Agronomist (Cottonwood) 
USDA (Highmore) 
Agronomist 
Agronomist 
Agronomist 
Botanist 
Agronomist 
Agronomist 
Agr i culturist in Agronomy 
E .  C .  Chilcott initiated the first agrono­
mic experiment in 1 897 . He summarized the 
first 5 years results of his crop rotation 
experiment in 1 903 (Bul 79) .  
It was Chilcott, when Vice-Director of  the 
E xperiment Station, who visited the USDA and 
developed a preliminary agreement for 
establishing the Highmore Substation (Bul 66) .  
He supervised the establishment of the station 
in 1 899 and may have done the same for the 
Hunter Farm in 1895 . 
In 1901 the Experiment Station and USDA 
entered into a cooperative agreement to con­
duct small grain variety performance trials . 
Chilcott took charge of the investigations and 
the U SDA named him collaborator . 
The experimentation .was conducted at 
Mellette for 2 years and was moved to Highmore 
in 1903 . The trials incl uded emmer and the 
f i rst durum wheat ever planted i n  the United 
States ( Bul 84) . 
When Chilcott left the E xperiment Station 
June 30, 1 905, his assistant, Cole, became the 
first Agronomist at SDSU . He continued the 
work and discovered rust resistance in I umil l o  
durum and Yaro s l av emmer . He may have deve­
l oped the oats variety , Cole , that was named 
in his honor in 1909 . 
Chemist in Agronomy 
Soon after the Experiment Station was 
estab l ished , James H .  Shepard began working 
with su gar beets . I n  1891 he distributed over 
500 packets of seed in 42 counties . 
That fal l he received reports on the 
resu l ts and samp l es of beets from 125 grower s .  
H e  anal yzed the beets for su gar content and 
s ummarized the reports . He conc l u ded that 
high yiel d s  with good su gar content cou l d  be 
grown without the u se of fertil izer on soil s 
in most part s of  the state if they were given 
good cu l tivation (Bu l 27) . 
Shepard worked to improve the su gar content 
until his death in 1918 . His beet experimen­
tation became famous wor l d-wide and his work 
in the promotion of the then new pure-food 
movement brou ght recognition from the frater­
nity of American Chemists (W-89) . 
He was interested in the qual ity of other 
crops , al so .  I n  the early 1900s he conducted 
extensive tests on the mil l ing and chemical 
characteristics of macaroni wheat (Bu l  82 & 
92) . 
I t  was Shepard ,  when Director of the 
E xperiment Station , who wrote the proposal 
that resu l ted in cooperative research efforts 
between the USDA and the state Experiment 
Station , and the estab l ishment of the first 
cooperative station at Highmore (Bu l 66) . 
Botanists  in Agronomy 
Thomas A. Wil li ams , the first SDSU 
Botanist , had a great interest in forage crops 
and planted some p l ots at Brookings in 1891 . 
I n  1895 he reported that smooth bromegrass  was 
superior to several other grass species 
( Bu l  45) . He may have seeded some of the 
p l ots on the Hunter Farm , near Mel l ette in 
1 895 and 1896 before he left to join the 
Division of Agosto l o gy in the USDA . His 
greatest contributions to South Dakota may 
have come after he l eft South Dakota , as can 
be noted in the Chapter , "Profil es of Peop l e . " 
I n  1898 , Wil l iams ' su ccessor , DeAl ton 
Saunders , cl assified mil l ets produced from 3 7  
seed sources . The next year he laid out the 
p l ots on the new Highmore Substation and super­
vised the p l ot work , which inc l uded an eval ua­
tion of many new species for grazing and several 
crops for winter forage . He left the Experi­
ment Station in O ctober of 1903 ( Bul 66 & 70) . 
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W .  A .  Wheel er carried on the work started 
by Saunders until 1907 . However , in 1904 , he 
and/or Sy l vester Bal z ,  Superintendent at 
Highmore , started a foxtail mil l et breeding 
program . A year l ater they initiated breeding 
programs for proso mil l et ,  sorghum ,  corn , and 
al falfa . They al so started a series of crop 
rotations and initiated a til l age program for 
small grains (Bu l  96 ) .  
Dr . E.  W .  01 i ve conducted the first weed 
control research in 1909 .  He used a herbicide 
to control mu stard in wheat . I n  Bu l l etin 112 , 
he thorou ghl y des cribed the p l ant physiology 
involved and the requirements of a herbicide 
app l icator (Bu l 112) . 
Horticu l turist in Agronomy 
Some of the most significant achievements 
in Agronomy as wel l as Horticu l ture were made 
by Niel s E. Hansen . 
I n  addition to many horticu l tural crop s 
such as fruits and vegetab l es , he brou ght many 
agronomic crops to the U . S .  from his eight 
overseas trip s .  Inc l u ded were Swedish Se l ect 
oats from Sweden , durum wheat from Central 
A sia ,  Hagi lespedeza from Japan , Ladak alfal fa 
from I ndia and Turkestan al fal fa from Taskent . 
From R u s sia and Siberia he brou ght Kherson and 
Sixty-day oats , Odessa barl ey ,  Kubanka durum ,  
Cos sack al fal fa , yel l ow-f l owered al fal fa , 
crested wheat grass ,  Khursch mil l et ,  saff l ower , 
Red Orenburg , Red R u s sian , Red Veronezh , Bl ack 
Veronezh and Tambov proso mil l ets , and hairy 
sand vetch . He probably brou ght seed of 
smooth bromegrass ,  al so . 
N .  E .  Hansen H .  Loomis  
Agronomists in Agronomy 
The seed of Agronomy had been p l anted . 
It germinated in 1906 when John S .  C o l e  was 
named Assistant in Agronomy . The seed l ing 
emerged in 1908 when C l ifford Wil l is became 
Chief in Agronomy , and Howard Loomis was 
added in 1910 . It was vigorou s by 1911 . 
W i ll is  was al so Superi ntendent of Sub­
stat i ans from 1908 to 1911. J. V. Bopp 
was the Ch i ef Ass i stant i n  Agronomy i n  
1909 and 1910, and W. L. Burlison i n  191 1. 
W i ll i s  was secretary of the South Dak ota 
Corn Growers and Grai n Growers Assoc i at i on 
from 1908 unt i l he left the state i n  November 
of 1911 to become ed i tor of the Northwest 
Farris tea d ( J 1-J -7 ) . 
W i ll is  superv ised the establi shment of the 
Cottonwood and Eureka substat i ons i n  1909 and 
employed a profess i onal staff member for each 
substat i on. P .  H. Moore was at H i ghmore, 
Samuel Ga rver at Cottonwood and W. D. Gr i ggs 
at Eureka. Manley Champli n  was appo i nted as 
the f i rst USDA collaborator, also in  1909. 
IN ITIAL GROWTH OF AGR ONOM Y 
1911-1943 
Dr. A. N. Hume became the f i rst Head of the 
Agronomy Department i n  June of 1911. He 
brought J .  G. Hutton wi th h i m  from Ill i no i s  to 
tak e  charge of so i ls invest i gati ons (W-87 ). 
Duri ng thi s per i od, wh i ch has been described 
as the Hume-Hutton Era, both made many signi ­
f i cant contri but i ons to South Dakota 
agri culture. 
W i llis rev i sed the plot arrangement at 
H i ghmore and i ncorporated crop rotat i on and 
t i llage exper i ments i nto a crop rotat i on 
experi ment in 1908. It i ncluded 34 3- to 
5-year rotati ons i n volving spri ng wheat, oats, 
barley, corn, bromegrass, sweetclover, peas, 
w i nter rye, and fallow, as well as several 
methods of seedbed preparat i on. 
No\'/ the Agronomy seedl ing began to grow.  
The f i rst crop var i et i es were developed. 
Cole oats was released and the f i rst 3 y ears 
i n  the development of Acme durum were 
completed. 
However, i t  encountered several advers i t i es i n  
the envi ronment. Among the most ser i ous growth 
i nh i bitors were World War I, the drought of the 
m i d-1930s, and the depress i on that lasted more 
than a decade. Dur i ng thi s decade Agronomy suf­
fered from a seri ous nutri ent def i c i ency of one 
of the essenti al elements, money . 
R esearch and Teachi ng Staff 
The names and t i tles of staff members were tak en from Agri cultural E xperi ment Stat i on 
Bulleti ns up unt i l  192 2 .  However, names were not i ncluded in subsequent bu l leti ns .  Some dates may 
not be exact and th e list of staff members dur i ng 1922 to 1943 may be i ncomplete . Full-t i me 
i nstructors, i f  any, may not be i ncluded . 
Howard Loam i s 
Dr. Albert Nash Hume 
J oseph Gladden Hutton 
H. H. B i ggar 
C l yde M. Woodworth 
Samuel Garver 
Manley Champl i n  
I rw i n S. Oak l and 
Matthew Fowlds 
Edgar S. McFadden 
Harry Roll i ng 
George Wi nr i ght 
Alfred L .  Bushey 
Dr. Arthur T. Evans 
George J anssen 
Edward W. Hard i es 
Cl i f ford J. Franzk e  
Dr. L e o  F. Puhr 
Dr. K. H. \✓ •  Kl ages 
Dr. Stanley P .  Swenson 
Edgar J oy 
E lmer L .  Er i ckson 
Ralph A rms 
Dr . John E. Graf ius 
Erhardt R .  Hehn 
1910-1920 
6/1911-1949 
7 /1 /11-9/23/39 
1911-1912 
1911-1912 
1911- 1914 
1912- 1920? 
1913-1914 
1915-1938 
1915-1920 
1916-1917 
1917-1918 
192 1-1928 ?  
192 1-1923 
1922 - 1922 ?  
9/1923-8/1928 
4/1/24- 10/64 
1927-1962 
1928- 1935 
1936- 1941 
1937-1946 
1939-1947 
1939- 1943 
1941-1953 
1942 -1944 
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Analyst 
Agronom i st 
So i ls 
Soils 
Crops 
Forages 
Crops 
Craps 
Crops-Seeds 
Cereals (USDA ) 
Asst . Agron .  
Asst. Agron. 
S o i ls 
Crops- Patholog ist 
Crops 
Crops 
Crops 
So i ls 
Crops 
Small Gra i n  
SCS-W i  nd Eros i on 
Seeds, Weeds, Forages 
S o i ls 
Small gra i n  
Small gra i n  
A .  N .  Hume J .  G .  Hutton 
Howard L oomis, who was l isted as Assistant 
Analyst, was probably succeeded by A. L .  
Bushey, a soils man . Bushey died in office 
and was followed by L .  F.  Puhr who also died 
in office. Puhr obtained a B . S .  degree from 
SDSC in 1925 and an M . S .  in 1 92 7 .  He received 
his training from J .  G .  Hutton who also died 
while on the Agronomy staff . Only one other 
staff member suffered this fate . 
Sam Garver was at the Cottonwood substation 
when it opened in 1 909 and was appointed USDA 
collaaborator in 1 91 1 .  In 19 14  he took charge 
of the Redf ie l d Station established by the 
USDA to conduct alfalfa investigations . It 
was not determined how long he was at the 
station . It is known, however, that he 
appeared on farm programs in 1 930, and in 1 946 
wrote the bulletin that summarized the 2 1  
years ( 1 914-1934) of research done at the 
station . 
Manley Champlin was a USDA employee at the 
Highmore for 3 years before he was appointed 
to the Agronomy staff in 191 2 to take charge 
of the cereal investigations at the 
substations . He may have been succeeded by G .  
Janssen, who was followed by E .  W. Hardies who 
served as Supervisor of Substations for 5 
years . Hardies was followed by plant breeders 
K .  H .  W. K lages, S .  P. Swenson and J .  E. 
Grafius . 
M .  Champla in S .  Garver 
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I .  S .  Oakland M .  Fowlds 
C .  M .  Woodward had charge of crop testing 
at Brookings and was followed by I. S .  Oakland 
on Mathew Fowlds . Fowlds became a member of 
the Entomology Department in 19 13, graduated in 
1914  and joined the Agronomy Department in 
1915 .  He was a plant breeder, and the first 
d irector of the Seed Testing Laboratory where 
he became the department taxomonist . 
Edgar S .  McFadden was a plant beeder in the 
Agronomy Department from 19 15  to 1 9 1 8  when he 
went to the Highmore Substation as a USDA 
employee . When that position was discontinued 
he returned to his farm at Webster until at 
least 1928.  I n  1 930 he was a USDA employee at 
the Redf i eld Station .  He may have remained at 
that location until the station closed in 1934 
or 1 935 . 
It is believed that H .  H .  Biggar was a cro t 
man who was succeeded in turn by H .  Rolling ar! 
G .  W. Wi nri ght . 
A .  T. Evans, former Professor of Botany at 
Huron Coll ege, served as Associate Agronomist­
Crops Pathologist for about 2 years . He then 
joined the Department of Botany and Plant 
Diseases . 
C .  J. Franzke was appointed to the staff in 
April 1924 before he obtained a B. S .  degree in 
June . 
( 
E .  Joy J .  E .  Gra f ius 
Two of the last men to join the department 
during this period were Edgar Joy and J .  E. 
Grafius . 
Joy was foreman at the Cottonwood Substation 
for several years during the 1 930s before being 
employed by the Soil Conservation Service as a 
soils erosion specialist and stationed at SDSC . 
Grafius had just completed his Ph .D .  degree at 
Iowa State College when he came to South Dakota . 
Research Programs 
South Dakota was not new to Dr . Hume. He 
worked on a farm during the summer of 1 897 and 
appeared on the program of the South Dakota 
Corn Growers and Breeders Association in 1906. 
Not only did he become Head of the Agronomy 
Department and Superintendent of Substations, 
he al so inherited the office of Secretary of 
the South Dakota Corn Growers and Grain 
Growers Association.  
Within a year Hume ' s  broad interests and 
foresight became apparent . He estimated that 
the 1910  crop had removed $25 million worth of 
nitrogen from the soils of the state and 
warned that the natural supply could be 
exhausted within two generations . He believed 
that the nitrogen used by crops must be 
replaced by growing legumes and using barnyard 
manure (Bul 139). 
He suggested that South Dakota must have a 
state wide study of "its soil and crop 
conditions. Solving soil problems was essen­
tial to building a state . 
" In order for South Dakota to lay a firm 
and deep foundation upon her soils and crops, 
she must require the Experiment Station to 
secure that knowledge, disseminate it and make 
it  reappear on the farms of the State . "  Hume 
said, " the Extension feature of the Experiment 
Station and College ought to go hand in hand 
with the gathering of facts. Knowledge is not 
knowledg� until it is disseminated . The 
greatest knowledge is the common knowledge of 
the common people" (Bul 139) . 
He further suggested that "the people of 
South Dakota provide :  ( 1 )  funds for the 
Experiment Station to securi and d i sseminate 
information about crops and soils and (2) more 
adequate equi pment for teaching Agr iculture, 
not only in the college, but in rural schools 
and on the farms themselves" (Bul 139). 
He suggested that the state's soils be sur­
veyed and mapped, that greenhouse experiments 
be used to estimate the crops adapted to 
various soil types and field experiment­
demonstrat i ons be conducted on the various 
soil types to establish facts and demonstrate 
them to all people. He suggested that many 
demonstrations could be located near rural 
high schools which "will be established before 
very long" (Bul 139). 
Hume, Hutton and Champlin did what funds 
and other resources would permit in the way of 
implementing a complete soils and crops pro­
gram . In 19 12  they revised the crop rotation 
experiments on the West Farm at Brookings and 
the three substations at Highmore, Cottonwood 
and Eureka . 
At each location a "complete soil investi­
gation" was established on a row crop- small 
grain-legume rotation .  Hutton al so estab­
lished a soil fertility experiment on East 
Farm in 1 912 .  Experiments at the substations 
were discontinued in 1936 because of a lack of 
funds. Those at Brookings were discontinued 
when work at East and West farms was trans­
ferred to the new Agronomy Farm in 1 941 . 
In 1 913 the Vivian Substation was estab­
lished with somewhat less elaborate crop-soil 
investigations. Champlin coordinated the 
activities at the station for 7 or 8 years . 
Hume, Hutton and other staff members met 
regularly with the Corn Growers and Grain 
Growers Association .  At the 1 913 meeting the 
Association voted to ask the State L egislature 
for $1 5,000 per annum and demand that the 
Experiment Station make more adequate study of 
soils, tillage and cultivation methods, and 
varieties of corn and other grains (JW-9). 
The group also voted to ask the Legislature 
to amend state laws so that county commissions 
could use county funds to cover the expense of 
a county or district farm demonstrator who 
"shall" work closely with the Experiment 
Station (JW - 10) .  
More than one county had a farm demonstrator 
and Hume, because of his interest in Extension, 
became the first County Agent Leader in 1913 
(Ext-4) . 
He strongly believed that the Extension 
work should be done by Experiment Station per­
sonnel and wrote many letters to justify his 
position . However, the Extension Service 
became a separate agency in 1 914 and a new 
County Agent Leader was named in 1 916. 
Ralph E. Johnston became the first 
Extension Agronomist in 1920 and Ralph E. 
Hansen the first Extension Soils Specialist in 
1 939. Though neither was assigned to the 
Agronomy Department, they added the third of 
the three areas of activity--Teaching, 
Research and Extension--in Agronomy . 
The CG & GGA voted in 1 913, 19 16  and 1 918 
to ask the State Legislature for funds for a 
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soil survey program. Final l y  in 191 9, the 
Legisl ature app ropriated $1 0, 000. Hume was 
the supervisor of Soil Survey, but Hutton 
directed the wo rk that began June 1 1 , 1 91 9 .  
The soil survey staff incl uded one USDA soil 
surveyor and two students (JW-9-12) .  
Weed control became an agronomic function in 
1 91 6  when Hume wrote a bul l etin about control ­
l ing quackgrass . A. L .  Bushey app l ied several 
chemical s for the control of fiel d bindweed in 
1 926 and C .  J. F ranzke tested several methods 
for control l ing the weed from 1 931 to 1 935 at 
B rookings and the three substations . 
The State Seed Laboratory was estab l ished 
in 1 921 with Mathew Fowl ds as Seed Anal yst . 
After he addressed the Corn and G rain G rowers 
Association in 1 921 , the group voted in favor 
of an increased app ropriation of at l east 
$2, 000 for seed testing and "for the distinct 
purpose of devel oping improved disease­
resistant varieties" (JW- 1 6) .  Seed testing 
was a Statewide Service and the fourth of the 
four maj or activities--Teaching, Research, 
E xtension and Statewide Services- -of SDSC to 
be p rovided in Agronomy . 
New Varieties 
P l ant breeding techniques were modernized 
and conducted on a scientific basis during 
this period. 
Whil e at Highmore, Champl in made head 
sel ections from Kubanka durum and g rew them in 
head rows . J. D. Mor rison continued the work 
and in 1 91 5  decided to increase Sel ection 7 
and name it Acme. 
Sel ections were made f rom White Smyrna 
bar l ey at Highmore in 1 9 1 5, probabl y by 
Mor rison. By 1 922 the sel ection was incl uded 
in variety performance tests as Ace. 
Mathew Fowl ds devel oped Fow l ds hul l ess oats 
at Brook1 ngs in a simil ar manner and during 
the same period . It was first tested as a 
variety in 1 923 . 
In 1 91 6  Edgar S. McFadden initiated the 
modern method of pl ant breeding in South 
Dakota . He cross pol l inated Yarosl av emmer 
with Marquis HRS wheat . In 1 9 1 8  he took seed 
to Highmore when he joined the substation 
staff . During 1 920 he sel ected the l ines that 
he devel oped into the varieties Hope and H44 .  
Whil e at Highmore he initiated the barl ey 
b reeding program and made several crosses 
invol ving Coast, Lion, Manchuria, Odessa and 
C l ub Mariout . One doub l e- cross became the 
variety Dryl and . 
Fowl ds devel oped Nakata hul l ess oats, and 
S .  P .  Swenson made the crosses that became 
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P l ains and Feebar barl ey and Miomark oats 
during the 1 930s . 
During the earl y  years of the E xperiment 
Station, seed corn was obtained by sel ecting 
the best ears from the fiel d .  SD 86 and Al ta 
were devel oped . Later, Al l Dakota was deve­
l oped at Brookings . In the 1 930s C. J. 
F ranzke started a hybrid corn breeding 
program. He devel oped seven inb reds by 
sel fing open-pol l inated varieties and used 
these inbreds to devel op four doubl e-cross 
hybrids . 
A l so during the 1 930s Franzke devel oped 
the first of the two l ow-prussic-acid forage 
sorghum varieties ever devel oped . 
Though Hutton and Champl in were gone, L .  F .  
Puh r estab l ished new crop rotation experiments 
in 1 941 . They incl uded soil management 
investigations on the new Agronomy Farm at 
Brookings and at the Highmore and Eureka 
sub stat i ans . 
Seed Certification and Distribution 
The prob l em concerning the certification, 
increase and distribution of seeds of new 
varieties was discussed at the annual meeting 
of the South Dakota Crop Improvement Associa­
tion in 1 938. In 1 940, at a special meeting it 
was decided that foundation seed be rel eased to 
County Crop Improvement Associations (JW-45). 
Other probl ems arose in 1 941 and 1 942. 
C rop Improvement members did not have facil i­
ties to raise and process singl e-cross seed of 
corn and FFA chapters were not equipped to 
p roduce, process and market doubl e-cross seed . 
A .  0. Syverud was empl oyed on Ju l y  1 ,  
to handl e  the increase of new varieties . 
in 1 943 the SOCIA was making pl ans for a 
dation Seed Stocks Corporation (JW-48). 
1 943, 
A l so 
Foun-
The official work week was 8 a .m .  to 5 p .m . ,  
6 days a week . However, most staff members and 
their student assistants worked from 7 a .m .  to 
6 p . m. during the growing season . Students, who 
worked part-time during the school year, f re­
quentl y  worked outside of regul ar office hours . 
Agronomy as Remembered by Hardies 
Edward W. Hardies was Supervisor of E xperi­
ment Farms from September of 1 923 until August 
of 1 928 . In 1973 he wrote a short history. 
E .  W .  Hardies 
The experimental work was conducted on five 
stations . The main station was at Brookings 
where soil investigations assumed a major 
rol e .  E xtensive studies were made with rates, 
anal ysis and amounts of fertilizer on crop 
yiel ds. Rotation systems also played a major 
part of soil investigations at Brookings. 
Substations were l ocated at Highmore, 
Eureka, Cottonwood and Vivian. An effort 
was made to have a station in a locality 
where the soil , cl imatic and environmental 
conditions were different from any of the 
other stations. The environmental factors 
and the general ecol ogy of an area deter­
mined the kind of agriculture and the 
species of plants that coul d be profitably 
grown. 
The Highmore Substation was one of the 
first agricultural experiment stations in 
the Northern Great Plains. Much of the 
early work done there was in cooperation 
with the United States Department of Agri­
cul ture. The Highmore station is noted as 
the first pl ace in the U.S. where durum 
wheat, smooth bromegrass, yel l ow-bl ossomed 
al fa l fa , Si be r i an pea and Russi an o l i v e were 
tr ied and proved to be val uabl e introductions 
for the nation ' s  agriculture. Russian olive 
and Siberian pea are shrub-l ike trees val u­
able for wind breaks and shel ter belts in 
the prairie states. Smooth bromegrass proved 
to be adapted to South Dakota and many other 
states. It was recognized as an important 
grass for the production of hay, grass 
sil age, pasturage and for the control of 
soil erosion. The yel low- fl owered al fal fa, 
,\!c_diwgo (icctc.a.,ta , was a l ow-growing rhizoma­
tous species that was extremely w i nterhardy 
and droughtresistant. It was tried as a 
possible pasture pl ant. It  proved to be of 
great importance in pl ant breeding. Many 
important varieties of al fal fa were developed 
by using ,\le,dicago Jcd�cata in crosses. 
Eureka was known as the largest wheat 
shipping center of the worl d. Wheat was 
grown exclusivel y and hauled for distances 
of 50 mil es or more to the shipping point. 
The shipping of wheat began at harvest time 
and l asted throughout the winter. Because 
of the importance of wheat in a large area, 
the main project on the experiment station 
was devoted to testing wheat. Hundreds of 
varieties were tested for their adaptabil ity, 
resistance to black stem rust and yiel ding 
abil ity. 
The Cottonwood Substation was establ ished 
in an area where grazing and l ivestock was 
important. Consequently, forage plants were 
tested there. Species of bromegrass, wheat­
grass and alfal fa were extensivel y tested. 
As the prairie was broken, wheat and fl ax 
were grown and included in the experimental 
proj ects. The area of the station was too 
smal l for grazing tests and l ivestock carrying 
capacity determination. 
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The Vivian Substation was the l ast to be 
established. The cl imatic conditions existing 
there indicated that sorghums would be a good 
crop for that area. The outbreak of Worl d War 
I and the depression that fol lowed resul ted in 
curtail ment of funds. Consequentl y, the work 
at Vivian was not expanded. 
During the first quarter of this century, 
research work in Agronomy was l argel y devoted 
to study the adaptabil ity of cereal and forage 
species to the different cl imatic conditions 
and soil types found in South Dakota. It was 
a study in crop ecology invol ving many species 
and varieties. Introductions from vast areas 
of Russia and China were grown. Conditions in 
those countries were similar to those in South 
Dakota. Introduction and sel ection were the 
two methods of plant improvement used. 
Improvement by hybridization was the next 
step. Work in hybridization received its 
momentum with the rediscovery of Mendel 's stu­
dies with the crossing of numerous species of 
plants. It is the basis of al l genetic work. 
It was 50 years after Mendel publ ished his 
observations that three European scientists, 
working independentl y and in different 
countries, discovered and recognized the great 
importance of his work. The agronomists of 
the worl d now had the genetic foundation on 
which to proceed. 
The beginning of Worl d War I in 1914 and 
the entry of the United States in the war in 
1917 created the incentive to produce more 
food. "Food wil l win the war" was the 
American slogan. 
The epiphytotic of bl ack stem rust during 
those years caused the l oss of an estimated 4 
mil l ion bushels of wheat in South Dakota. The 
United States began a gigantic campaign to 
eradicate the common barberry, the alternate 
host of the pathogen causing bl ack stem rust. 
Agronomy took an active part in establ ishing 
cooperative regional nurseries for the study 
of the resistance of different wheat varieties 
to the disease. Hundreds of varieties and 
crosses were pl anted at Highmore and 
Brookings. Those that showed the greater 
resistance to stem rust were studied for 
yiel d, mil l ing qual ities and acceptabil ity by 
the wheat industry. 
The improving of corn by inbreeding, a 
method of purifying and then crossing was 
suggested by Dr. Beal, a botanist of Michigan 
State University in 1895. About 20 years 
l ater Agronomists recognized the possibil ity 
and began intensive work with corn 
improvement. 
Dr. A. N. Hume designated Professor 
Franzke to proceed with the corn breeding 
program in South Dakota. He was the fi rst one 
i n  the state to self poll i nate and cross 
i nbred lines of corn. Hybri d  corn replaced 
open-poll inated corn and greatly expanded the 
corn produc ing area. 
As more land was placed under culti vat i on, 
an increase of weeds followed. The d istr ibu­
t i on of crop seeds, crop sh i pment, i ntroduc­
t i on from forei gn  countri es and other states 
contr i buted to weeds becom i ng a greater pest. 
Creepi ng jenny or field bindweed became 
w i despread in South Da kota and other states. 
Some farms were abandoned because of the weed. 
A system of fallow i ng followed wi th a heavy 
seed ing of wi nter rye carri ed on for 2 suc­
cessi ve years was conducted. Th i s  two-pronged 
attack of fallow i ng and usi ng a smother ing 
crop was successful in era d i ct ing creeping 
jenny. In  1 926, Professor Bushey tr ied a 
number of chem i c als for weed control. Usi ng 
chem i c als as a herb i c i de was d isc ont i nued 
because of Bushey ' s  unti mely death. 
Sorghums were introduced in South Dakota in 
1896. These spec ies wi thstood more drought 
than corn and produced feed in areas where 
corn was a f a ilure. The sweet sorghums and 
sudans were grown for pasture and forage. 
Unfavorable growi ng cond it i ons brought about a 
h i gh concentrati on of prussi c  a c i d. Heavy 
l i vestock l osses were often reported when 
c attle were pastured on sud angrass. Franzke 
developed a low-pruss i c-ac i d  variety wh i ch 
could be safely used for pasturage. 
Harvest i ng early var i et ies of tall-growing 
sorghums was a problem and resulted in l im ited 
producti on of th i s  crop. The Agronomy Depart­
ment launched a program of sorghum improve­
ment. The great success in  i mprovi ng corn 
by inbreed ing and then cross ing provi ded the 
early attempts to improve sorghum. The corn 
plant was monoec i ous and removing the male 
flowers was an easy task. The sorghum plant 
had perfect flowers conta in ing  anthers and 
sti gma. · rt could be self-poll inated as well 
as cross-poll inated. The techni que of selfi ng 
and controlled crossing  was developed. 
GRAND PER IOD OF GR OWTH IN AGRONOM Y 
1943-1958 
Just as the preced i ng thi rd of a century 
can be descri bed as the Hume-Hutton Era, thi s 
1 5 -year period  can be desi gnated as the 
Worzella-Norgaard or Worzella-Norgaard­
Sanderson Era. 
Dr. Wallace W. Worzella was Head of the 
Department of Agronomy and U. J. Norgaard was 
the Extensi on Agronom ist for the enti re 
peri od. Worzella was a dynam i c  ind i vi dual 
w i th many progress i ve i deas. Norgaard had 
many years of experience and understood South 
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Dakota people and agr i culture. He knew what 
needed to be done and bel ieved that it  could 
be done i f  the people understood the needs. 
In 1944 E. G. Sanderson became the energeti c  
Presi dent of the South Dakota Crop Improvement 
Assoc i ati on. For more than a decade, he used 
h i s  influence in the Leg islature. 
IL W .  Wor z e l la and A .  N .  Hume 
Ini t i al growth of Agronomy was complete. 
It was ti me for the grand per i od of growth. 
Many badly needed fac il it ies were acqu i red and 
the si ze of the staff in the Agronomy Depart­
ment increased from si x to 33. Numerous 
members of the staff became d ist i ngui shed 
Agronom ists. 
One of them was Dr. J ohn E. Graf i us. 
Dur ing hi s years at SDSC , he became an out­
stand ing  sc ienti st. Because of the work done 
by Grafi us and C. J. Franzke the Agronomy 
Department became recogni zed as a source of 
new crop varieties and hybri ds. Unfortun­
ately , Graf i us left for greener pastures i n  
1953. At Mi chi gan State Uni versi ty he became 
a dist i nguished plant breeder and won hi gh 
acclai m from far and wi de. 
Although he l i ved in M i chi gan , he always 
had a warm spot in hi s heart for South Da k ota 
where he started hi s professi onal career, met 
h is  wi fe and became close fri ends wi th many 
co-workers. In Apr il  of 1979 , he responded to 
a request to wri te somethi ng for thi s  hi story. 
Many co-workers and former co-workers mourn 
h is  unti mely passing  in J anuary of 1980 at the 
a ge of 63. 
Agronomy , South Dakota Style , in  the Forti es 
J. E. Grafi us 
The agr i culture of South Dakota in  the late 
30s and early 40s was st i ll emerg ing  from the 
horse agri culture whi ch had settled the Da kotas. 
Expe rimental plots at the various substa­
tions were still obj ects of derision by many 
of the farm folk. The use of commercial fer­
tilizer was practically unknown and, except 
for phospho rus, was not recommended . 
Nobody wo r ried about soil organic matter 
and in the early spr i ng on " good burning days", 
the sky was al 1 aglow as farmers readied their 
fields fo r planting. Field preparation often 
consisted of burn ing  and then a once over rig 
consisting of a disk, followed by a drill, 
followed by a drag . 
The ag ricultural wo rld of South Dakota was 
changing, however . As the legendary phoenix, 
South Dakota of the 40s arose from the ashes 
of the te r rible drouths, dust sto rms, g rass­
hoppe rs, stem rust epidemics and economic 
depression of the 30s .  
The idea of prog ress through education 
and research had been implanted in various 
farm communities . These communities were 
to furnish the suppo rt on which a vigorous 
and productive Ag ronomy Department was to 
be built, but in 1942 such a development 
was not even a dream . The re were only a 
few people in the Department and there was 
very little in research equipment or funds. 
While the staff on hand did an admirable 
job, the job was just too big for the 
resources available. 
The Department as I remember it was re­
presented by : A. N. Hume, Chairman ; Cliffo rd 
J.  F ranzke, co rn, sorghum and grass breeder ;  
E lmer Erickson, seed technologist and ag rono­
mist ; Leo Puh r, soil fertility expert ; U .  J. 
No rgaard, Extension specialist ; Edgar Joy, 
soil conse rvation specialist ; Elmer Sanderson, 
farm fo reman and part-time student ; and Erhardt 
R .  Hehn and Ralph Arms, g raduate students. 
Still fresh in the memories of the staff were 
Hutton, (deceased) former professor of soils 
and Departmental poet laureate, Matthew Fowlds, 
oats breeder, and S. P .  Swenson, a small grain 
breede r and teacher pa r excellent who had moved 
to Washington State University . 
Just listing names does not make a his­
tory .  The lives of people in the Department 
enriched the community and the entire state . 
Some of them made extrao rdinary cont ributions 
to  ag riculture. 
D r. Albert Nash Hume was a gentleman and 
scholar of the old school. Coming out of 
I llinois, he assimilated the philosophies of 
scholars such as Davenpo rt and Hopkins . He 
completed his Ph . D .  at Goethegen, Germany . 
This was about the time of the rediscovery 
of Mendel 's laws by Correns and Tschermak and 
D r .  Hume had the thrill of hearing Cor rens 
lecture on Mendelism. 
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D r .  Hume ' s  "old world" type of courtesy and 
manne r of speaking frequently came as a shock 
to students and younger members of the staff . 
Most of us came to realize, however, that if 
we listened carefully there was a message. 
Sometimes we learned this the hard way. 
D r. Hume will be remembered as a teacher  
and as a friend. Among his most informative 
research efforts I would list his long time 
rotation expe riments and his prairie hay mana­
gement studies . 
Lest you believe there was only the pedan­
tic professional side to D r. Hume (no one ever 
called him Albert) let me hasten to add that 
we had some great times together. The fal 1 
pheasant hunts were times to remember . At the 
time I first knew him, Dr . Hume was about 65 
but he could still tramp all day . His ritual 
afte r a successful shot was to break his 
double barrel and blow through it . Why, I 
don ' t know . But I can still see him 
silhouetted against the prairie sky, blowing 
smoke out of the old double . 
D r. Hume hired Clifford F ranzke in 1924 
sho rtly after the close of World War I. Cliff 
had lost an arm during the wa r but he did more 
with one arm than most could with two, figura­
tively and lite rally. 
Cliff developed the inb red lines of corn 
which formed the first Sokota hybrids . He 
developed several outstanding lines of grain 
so rghum, the first low-prussic-acid forage sor­
ghum and a pythium root- rot- resistant st rain 
of c rested wheatg rass as wel 1 as improved 
strains of fescue and wheatg rass . All in all, 
his is quite a record of achievement. 
Leo Puh r had a brilliant mind, a charming 
personality and added a bit of cl ass to the 
younger (at that time) set. He was an excel-
1 ent teacher and a first rate expert in soi 1 
fertility. 
At the time I first knew Leo, the soils of 
South Dakota were considered young .  Commercial 
fertilizers were, it was thought, not needed. 
Leo started his work during this period and was 
part of the group which brought about great 
changes in soil management pro g rams in the State. 
The funniest story about Leo is entitled 
" the night Leo stuck up the gas station in 
Cicero, Ill," . It happened this way. 
Leo was always very elegant and in the 
winte r wore a rathe r fo rmal black topcoat and 
black homburg. Hoods of the time were often 
very elegant and often wore fo rmal black top­
coats and black homburgs . Put the ideas 
togethe r on a dark cold night at a lonely gas 
station in northern Illinois. 
Here was Leo wi th several of h is  colleagues 
stand ing s ilently around the car, hands deep 
i n  the i r  overcoat pockets . How would you feel 
i f  you were the gas attendant? After ner­
vously sp i ll i ng gas all over, and fumbl i ng 
w i th the change, the attendant wh i spered i n  an 
as i de to Leo, "All your guys got gats?" 
Edgar J oy added that spec i al f i ll i p needed 
to make a Department go . Not only was he a 
f i ne sc i ent ist but he was fun . Edgar was 
h i ghly compet i t i v e  and it d idn ' t matter what 
the act i v ity, hunt ing, f i sh i ng, or you name 
i t, he was game to try . Usually he won . 
Edgar bui lt one of the fi rst wi nd mac h i nes 
to study wi nd erosi on.  H i s  study on the 
effect of rotat i on and t i llage on wi nd erosi on 
was far ahead of its ti me . When the So il  
Conservat i on Serv i ce in  its i nf i n i te wi sdom 
dec ided to c l ose out the project, i t  destroyed 
a good th i n g .  
Erhardt Hehn was a graduate student i n  
the early fort ies . After gett ing  h i s  M . S .  
degree he was employed as an i nstructor and 
worked as a small gra i n  breeder . Erhardt 
was drafted and after the war completed h i s  
graduate work at Iowa State Uni vers ity and 
eventually became Department Head at Montana 
State Uni versi ty . 
Elmer Sanderson, farm foreman and part­
t i me student, had the hand i cap  of an i l lus­
tr i ous fat her, E. G. Sanderson, who along 
w i th a small number of farmers helped bri ng 
about support for agri cultural researc h .  
Elmer overcame the hand i cap  and became an 
outstand i ng Extens i on spec i al i st .  
Another Elmer , Elmer Er i ckson, brought h is  
spec i a l  talents to the Department in  1 93 9 .  
Elmer was the seed ana l yst and agronom ist 
( fora ge crops and weeds ) but I ' ve often thought 
that h i s  greatest interest lay in i nventi ng 
gadgets to do th i ngs better . Elmer had a real 
gen i us i� th is  respect and eventually res i gned 
to devote full ti me to the creat i on and manu­
facture of sc i ent i f i c  equ i pment . Many of us 
have benefi tted from h is  "hobby .  
And then there was U .  J .  Every Agronomy 
Department should have a U .  J .  Norgaard . U . J .  
was tall, th i n  and slow of acti on.  But when he 
spoke h is  deep vo i ce conveyed words of wi sdom. 
U .  J ' s respons i b i l i ty was Extens i on but 
i n  order to do h i s  j ob he needed somet h i ng 
to extend and he made sure he got it  by 
d i rect ing  the researc h .  Oh, it  was done 
subtly. None of us really knew unt i l  muc h 
later what was ha ppen ing .  Whenever a new 
sta ff member arr i ved, U .  J .  would spend 
hours indoctr i nat i ng hi m w ith  the facts, 
fables and problems of South Dakota . 
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The phrase "Farming  around July" came from 
Norgaard . It was the result of h i s  exper i en­
ces in  Sully County dur i ng the th i rt ies .  
I can see h i m now, stand i ng i n  the mi ddle 
of a devastated gra i n  fi eld wi th the grass­
hoppers chew ing on h i s  collar say i ng  to hi m­
self, "Th i s  won ' t  work . Th i s  i s  wrong .  If 
we just had earl ier small gra i n  var i et i es we 
could beat the July drought . And sorghums 
cou ld  become dormant i n  J uly and then recover 
i n  August i f  we got some ra i n .  Let ' s  farm 
around July " .  
Th i s  was the story that U .  J .  preached to 
the newcomers, and bas i cally he was ri ght .  
U . J .  was an outstand ing  teacher act ing  i n  
the role of Extens i on Agronomist . He knew 
that programs i mposed on the people had onl y 
a temporary effect . For a program to last, 
the people had to be taught to understand . 
U .  J .  had a maj or role in  bu ild ing  a strong 
Crop I mprovement Assoc i at i on wh i c h i n  turn 
spearheaded a rena i ssance of agri cultural 
teac h i ng, extensi on and research i n  South 
Dakota . 
Ab out th i s  ti me--1 943--another exc i t i ng  
person came on the scene to team up  wi th U . J .  
A man by the name of W .  W .  ( Wally ) Worzel la 
came from Purdue Uni vers i ty to head up the 
m in i scule assembly of people wh i c h we called 
an Agronomy Department . The two of them made 
an unbeatable pa i r .  Together, they had the 
dream of a greatly expanded staff furni shed 
w ith adequate fac i l i t i es, revolut i on i z i ng the 
a gr i culture of the State . And to a large 
extent, work i ng through the people, they made 
it ha ppen . 
I ' ll end th i s  here, s i nce I bel i eve that 
the sa ga of Wally Worzella and South Dakota 
wi 1 1  be told in its ent i rety elsewhere . 
Suff i ce it to say he was one of the most dyna­
m i c  department heads that I have known . H i s  
leadersh i p  qual i t i es were unsurpassed . He had 
h i s  staff bel iev ing  that they were the best i n  
the bus i ness . And because o f  th i s  bel i ef, who 
knows, perha ps we were . 
J .  E .  Gra f iu s  J .  G .  R o s s  
Agronomy, A Synonym for Enthusiasm 
J. G. Ross 
What I remember most about the Agronomy 
Department when I first came in 1947 was the 
terrific morale that was due wholly to Dr . 
Wally Worzella. 
There wasn't anything that couldn't be done. 
The opportunities for improvement in the state 
were circumscribed only by our imagination. 
The newcomers were young , j ust out of graduate 
school and f i lled with new ideas and enthu­
siasm. 
We weren't concerned with financial 
security but we did have a real concern to 
improve conditions in South Dakota. We had 
confidence that the political situation in the 
state would change so the opportunities for 
increasing better agronomic practices and 
varieties would be exploited by providing the 
tools for getting the job done. 
The combination of vigor, ideas and enthu­
siasm residing in Wally Worzella coupled with 
the philosophy and knowledge of the state of 
U. J. Norgaard gained through a lifetime spent 
in the Extension Service, provided a master 
plan for accomplishing the necessary changes 
to bring about increased stability through 
consistently increased yields of crops in 
South Dakota. 
The other member of this team was E. G. 
Sanderson, an idealistic  farmer who took a 
great i nterest in public affairs that had 
to do with the welfare of agriculture and 
Agronomy in particular. He was the means 
by which the ideas concerning crop improve­
ment were carried to the legislature and 
the money made available for a new Agronomy 
Seedhouse and Greenhouses so new varieties, 
high yielding and adequately adapted to 
South Dakota conditions, might be produced 
and so that agronomic soil fert ility and 
management practices that would give the 
full potent i al of these varieties could 
be developed. 
The new Seedhouse had recently been com­
pleted when I arrived on the scene. The old 
Seedhouse was a wooden frame structure heated 
with a pot-bellied stove so large-scale re­
search work would have been impossible espe­
cially with the increase in staff that was 
taking place. The only Greenhouse was a small 
leanto on the south side of the Administration 
Building. 
Our offices were makeshift affairs in the 
"bowling alley" that provided a hallway on one 
side of a large room and gave access to offi­
ces formed by wooden partitions. This didn't 
bother us because we weren't concerned with 
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physical surroundings, only with the tools to 
get the job done. 
When I arrived with Wayne Adams in the 
spring of 1947 to interview for the grass 
breeding position , newly created positions 
were being filled by individuals who, as was 
shown in the future, elected to stay for a 
good part or all of their professi anal life. 
Boyd Shank, corn breeding; Larry Fine, soil 
fertility; Fred Westin, soil survey; Lyle 
Derscheid, weeds; Vic Dirks, small grain 
breeding; Wayne Adams, legume breeding; Paul 
Carson, soil testing; Ray Kinch, seed testing; 
Ralph Cline, SCS wind erosion, and in addition 
to those who were already here, made up a 
cadre of enthusiastic research workers whose 
group enthusiasm was contagious and affected 
us all. 
Cliff Franzke, who had been with the 
department since 1924, had an enviable reputa­
tion as a breeder in such diverse crops as 
corn, sorghum and grasses. He was an 
excellent selectionist and could pick out 
types that would be adapted to conditions in 
the state with great acuity. He elected to 
retain sorghum as the crop that he would con­
tinue working with as funds became available 
for hiring other plant breeders. 
I remember with great pleasure the fall 
harvesting trip that I took with him shortly 
after starting my tenure in the department. 
He had a story about each part of the state 
through which we passed and drove the state 
car with his one arm better than 90% of people 
can with two. 
The beauty and diversity of the state made 
a never- to-be- forgotten impression on me and I 
was sold on the opportunities for crop impro­
vement that were present both in the more 
humid croplands of the east and the beauteous 
grasslands of the west. 
I cannot pass over these years without 
mentioning the delightful association with 
Wayne Adams. We came from the University of 
Wisconsin in 1947 and formed a team in our 
efforts to breed improved forage crops for 
our area. I t  was exciting to discover the 
remnants of the alfalfas that N. E. Hansen 
had brought from Russia and to observe how 
they had undergone natural selection under 
the South Dakota environment. Wayne had an 
extremely agile and keen mind which made 
working together a real pleasure. 
In  the winter of 1947-48, plans for an 
experiment to test the adaptability and yield 
of adapted grass species and varieties were 
made. An experiment was seeded at Brookings, 
Eureka, Highmore and Cottonwood the next 
spring. As Dr. Worzella remarked, we were 
very l ucky because excel l ent stands such as 
were obta ined , not al ways occurred. 
From these exper iments it was found that 
Ree Intermediate wheatgrass yiel ded more than 
other grasses , al fal fa in mi xture w ith grass 
yie l ded more and that a l ower yiel d i ng grass 
i n  mi xture w ith a hi gh yiel d i ng grass l owered 
the yiel d .  These exper i ments l asted for about 
20 years or more and wou l d  have cont inued to 
gi ve good data on l ongevity i f  they cou l d  have 
been preserved. 
Adams and I had no fancy pl ot seed ing equ i p­
ment but took the grass and al fal fa seed mi xed 
w i th ki l l ed barl ey to the var i ous experi ment 
stat ions in bags , cal cul ated po unds per acre 
accordi ng to the dr i l l at the stat ion ,  and 
seeded the 4-repl icate experi ments. 
Research and Teachi ng Staff 
The names and dates for staff members wi th rank of Instructor or above , for th i s  peri od were 
taken from departmental budget records for the years 1953-1957. 
Dr. W. W. Worzel l a  
Dr. A. N. Hume 
Cl if ford J .  Franzke 
Dr. Leo F. Puhr 
Edgar Joy 
El mer E. Er ickson 
Dr . John E. Graf i us 
G. Dw i ght Johnson 
Erhardt R. Hehn 
A .  0. Syverud 
Gl en Avery 
Karl F .  Manke 
Norman G. Patterson 
Ral ph A. Cl ine 
Dr. L. M. Stahl er 
Dr. Ly l e  A. Derschei ct* 
Dr. Lawrence 0. Fi ne 
Dr. D. Boyd Shank 
Raymond C. Ki nch 
Vi ctor A. Di rks 
Dr. M. Wayne Adams 
Edward J. Wi l l i amson 
Jason S. Webster 
John H. Mi l l er 
Dr. Freder ick C. Westi n* 
Dr . James G. Ross 
Pau l L. Carson 
Ross Greenawal t 
Gerhardt W .  Eri on 
Dr. Don al d E. Kr at o ch vi l * 
Raymond Wal z 
Gl en E. Nacht igal 
Wi l l iam C. Mol denhauer 
A. J. K l i ngel hoets 
Gerhardt B. Lee 
Dr. Burton L. Brage 
Dr. George J. Buntl ey* 
R. E. Campbel l 
Dr. Fred E. Shubeck 
Mark W .  Johnson 
10/1 /43-1 /10/58 
7 /1911-7 /1948 
4/1/24-10/64 
7 /1/27-10/1962 
193 ?-1945 
1939-1947 
1941-1953 
3/1942-1956 
7 /1/42-6/10/43 
7/1/43-7/1956 
1945-? 
1944-1946 
1944-2/1947 
2/1946-10/31 /49 
1946-1950 
3/16/46-6/30/64 
7 /1 /1946-
10 /l 946-6 /30 /80 
2/1947-6/30/76 
l/1947-1961 
5/1947-11/1958 
7 /1 /47-12/30/47 
1 /1 /48-6 /1954 
7/1947-1956 
9/1/47-12/31/47 
7 /1/47-5/11/81 
9 /194 7-5 /31 /81 
1/1/48-
5/20/48-
1/1948-3/10/51 
8/1952-1960 
1949-1951 
1951-1952 
7 /1949-3 /1954 
1948-? 
1948-? 
6/1950-1959 
7 /1950-6 /1968 
7/1950-1954 
8/l/1951-
8/1951-1955 
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Dept. Head 
Dept. Head , Corn 
Corn and Sorghum breedi ng 
So i l s  
SCS W i nd erosi on 
Forage , Weeds 
Smal l gra in  breedi ng 
Seed Cert i f i cati on 
Smal l gra in  breedi ng 
Foundati on Seed Stocks 
SCS So i l  Sc ientist 
Corn breedi ng 
Seed Test i ng Lab 
SCS W i nd erosi on 
Weeds (USDA) 
Weeds 
So i l  fert. , Irr ig .  
Corn breeding 
Seed Test i ng Lab 
Smal l grai n  breedi ng 
A l fal fa breedi ng 
So i l  Test Lab 
Soi l Test. (USDI) 
Teachi ng 
Weeds & Teachi ng 
So i l  survey 
Grass breedi ng ,  Cytol ogy 
Soi l test. & ferti l ity 
SCS So i l  Scient ist 
FSSD & Performance testi ng 
Asst weeds and Teachi ng 
Asst Corn breed. & Teach i ng 
Asst Seed Test i ng Lab 
Asst corn & teachi ng 
Asst So i l  survey 
Asst So i l  survey 
Asst So i l  survey 
So i l ferti l i ty 
Asst So i l  survey 
Asst Irr i gat i on 
So i l fert. & Manager 
Asst Seed Test i ng Lab 
Frank Wiersma 
Dr. Dale D. Harpstead* 
Edward J. Williamson 
Howard M. Vance 
Rodney C. Dodge 
2/1953-1955  
8/1/1953-1961 
12/1954-10/1955 
1955-1959 
1955-1959 
Asst irrigation 
Oats & Flax breeding 
Mobile Farms 
Asst irrigation (USDA) 
Asst Soil Testing Lab 
Dr. Everett M. White 
Dr. Jack R. Runkl es 
Quentin S. Kingsley
* Dr. Raymond A. Moore 
Lawrence Wilding 
6/1954-
12/15/55-1963 
1955-
Soil survey 
Soil physics 
Mobile Farms 
1956-1973 
1/6/56-1/6/59 
Pastures & Head 
Asst Soil survey 
Dr. Charles Swanson 
Dr. Mary E. Sanders 
Dr. Phillip B. Price 
Harry A. Geise 
J. Duane Colburn 
1956-1960 
1956-1961 
12/21/57-
4 /1 /1958-
1957- l 978 
Alfalfa physiology (USDA) 
Asst Sorghum breeding 
Barley breeding (USDA) 
Mobi 1 e Farm 
Seed Certification 
* Obtained Ph. D. degree while a member of staff. 
New Programs 
When Wallace W. Worzella became the second 
Head of the Department of Agronomy on October 
1, 1943, many worthwhile projects were under­
way. However, add i t i onal resources and time 
were needed to give maximum benefits to the 
taxpayer. 
At first he directed his attention to com­
pleting the organization of the New Agronomy 
Farm and the establishment of the Foundation 
Seed Stocks Division. 
At/a SOC IA board meeting on February 2, 
1944, the Association activated the Founda­
tion Seed Stocks Division of the South 
Dakota State College Foundation (JW-49). 
Its function was to increase varieties 
developed by the South Dakota Experiment 
Station and maintain pure seed reserves of 
standard varieties. The board of directors 
of  the corporation included f i ve farmers 
and � x  representatives from SDSC--President, 
Dean of Agriculture, the Directors of 
Experiment Station and E xtension Serv i ce, 
Head of Agronomy and E xtension Agronomist 
(JW-49). 
Its first task was to increase the 50 
bushels of Vikota oats that were allocated 
to South Dakota by the Regional Oat Commit­
tee in 1944. They were seeded on 17 acres 
of the Agronomy farm and yielded 142. 5 
bushels per acre. Farmers, who saw the 
crop growing, were impressed with the 
future potential of Agronomic research. 
They were more impressed when they learned 
that they could get the oats for $1. 50 a 
bushel instead of the $10 to $15 asked by 
seedsmen. This was a "shot in the arm" 
to initiate a sound Agronomic Program 
(Worzel la). 
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Worzella, president of the FSSD, an­
nounced at the end of the 1944 growing 
season that some 2,000 bushels of Vikota 
oats and 400 bushels of Kota flax (from 
North Dakota) were in the warehouse. 
Sufficient handpollinated seed of inbred 
lines of corn had been produced to grow 
all of the single-cross stocks needed in 
1945. Single- cross seed produced in 1944 
made very satisfactory yields. Soybeans 
(Ottawa and Mandarin) were not yet har­
vested, but the crop was expected to 
yield well (JW-49). 
About the same time, E. G. Sanderson, 
Harold Woldt, Silas Minor and others who 
had attempted to raise single- cross seed 
of corn, formed Sokota Hybrid Producers 
Cooperative. Members bought single- cross 
seed, which had caused them so many pro­
duction and processing problems, from the 
FSSD. They raised double-cross seed and 
delivered it to the cooperative that pro­
cessed and marketed it. Corn hybrids 
developed in South Dakota and adapted to 
South Dakota conditions were f i nally avail­
able to commercial growers. Sanderson 
was president of Sokota for over a 
decade. 
Though seed was available to anyone, 
no one took advantage of the opportunity 
except Sokota. This producers cooperative 
of corn farmers, expanded considerably 
over the years. I n  1978 it processed over 
350,000 bushels, sold over 140,000 bushels 
of processed seed, and grossed over $4 
million. 
Crop rotation and soil ferti l ity experi­
ments were established on the new Agronomy 
Farm by Leo F. Puhr in 1941. Worzella deter­
mined the plot arrangement on the remainder of 
the Farm. A graded and gravelled horseshoe 
shaped road was insta l led and about one third 
of the farm was incl uded in a 3-year crop 
rotation of row crop-smal l grain-green manure 
crop. 
Pe rfo rmance tests and breeding nurseries of 
various crops were used as the row crops and 
smal l grains in the rotation. The eastern 
portion of the farm was frequentl y  used as a 
seed increase fiel d for new varieties. 
Dr. Karl Manke was hired in 1944 and 
relieved C. J. Franzke of his corn breeding 
responsibil ities. Franzke could then spend 
more time on sorghum. They shared Franzke' s 
ol d off i ce. 
Norman B. Patterson was hi red as an 
assist ant to E. L. Erick son who was in charge 
of the Seed Laboratory. Erickson then had 
more time to devote to forage crops and weed 
control . 
The Seed Laboratory was moved from the 
Administration Bui l ding to the second floor of 
the headhouse for the Hort i cul ture Greenhouse. 
The ol d Seed Laboratory was remodel ed to pro­
vide office space. 
Interest in weed control increased. I n  
1934 the board of  the SOC IA passed a resol u­
tion in favor of start i ng a Creeping Jenny 
Experimental and Demonstration Farm in 
Southeastern South Dakota. The resol ution 
suggested that SOC IA  funds , if poss ib l e ,  be 
used to start such a proj ect and was forwarded 
to SDSC (JW-39). 
At the SOC IA  annual meeti ng on August 31 , 
1944 , President E. G. Sanderson pointed to a 
need for a concerted effort to control and 
eradicate noxious weeds. The board dec i ded to 
sponsor a new weed law at the next l egisl ati ve 
session (JW-50). 
Worzel l a ,  Norgaard , E. L. Erickson and 
Richard Burn of the Seedsmen's Association 
w rote a bil l that woul d provide for a State 
Weed Boa rd (JW-51). Sanderson gu i ded it 
through the legis l at i ve process and it was 
passed by the Legisl ature in 1945. 
The l aw establ ished a State Weed Board and 
specified that organization of the prog ram was 
to be handled by the Weed Board , research by 
the Ag ronomy Department , education by the 
Extension Service and law enforcement by the 
State Department of Agricul ture. 
The ten-member board incl uded individual s  
that were given respons ibilities by the l aw 
(Secretary of Agricul ture , Head of Agronomy 
Department and Di rector of Extension) , state 
off i cial s that control l ed land (Commissioner 
of School and Pub l ic Lands, a State Highway 
-20-
Commissioner and a member of the Game , Fish 
and Parks Commission) , presidents of farm 
organizations (South Dakota Crop Improvement 
Association , South Dakota Horticul tural 
Society , and Association of Soil Conservation 
Dist rict Supervisors) , and the president of 
the State County Commissioners Associat ion 
(County Commissioners control l ed county purse 
strings). E. G. Sanderson was el ected presi­
dent and held that position for 10 to 12 
years. 
Though the Weed Law did not incl ude an 
appropriation for weed control ,  Worzel l a  
arranged with the USDA to have L. M. Stahl er 
transferred to SDSU. Stahler was cl osing the 
USDA Fie l d  Bindweed Research Farm at 
Lamberton , Minnesota , and was the USDA weed 
research coordinator for Minnesota and the 
Dakotas. On March 16 , 1946 , Worzel la empl oyed 
Ly l e  A. Derscheid on a hal f-time basis to 
establ ish and operate a Field Bindweed 
(Creeping Jenny) Research and Demonstrat i on 
Farm at Scotl and in Southeastern South Dakota. 
When funds appropriated by the 1947 
Legisl ature became avail able , he was empl oyed 
on a ful l -time basis. 
L .  M .  Stahler Ly le A .  Dersc heid 
Worzel l a  had pl ans drawn for a four­
buil ding Agronomy complex. Pl ans incl uded an 
office buil ding , seedhouse , greenhouse and a 
service buil ding to be buil t north of 11th 
Street and east of Medary Avenue. 
The SOC I A  board was impressed with Worzel l a's 
enthusiasm and with the potential for research 
with i mproved research facil ities. It spon­
sored a bil l i n  the 1945 Legislature for a 
special app ropriat i on. The bil l passed and 
provided $100 , 000 for an Agronomy Seedhouse. 
Construction was compl eted earl y in 1947 and 
it was dedicated to the devel opment of adapted 
crops and better soil practices during Agron­
omy Fiel d Day on Ju l y  10 , 1947 (JW-54). 
Staff Expansion 
I n  February of 1946 Ral ph A. Cline , SCS 
Soil Scientist , replaced Edgar Joy. L. 0. 
Fine j oined the soil s sta f f  on Ju l y 1 to do 
soil fertil ity resea rch and teach , and D .  Boyd 
Shank rep l aced Manke in October of 1946 . 
� 
L. O .  F ine  D .  B .  Shan k 
I n  Ap ril of 1946 , E .  R .  Hehn returned from 
Wo r l d  Wa r I I  to assume a ful l - time position as 
sm al l grain b reeder .  He was not satisfied 
with the sa l a ry he was offered and went to 
I owa State Col l ege where he obtained a Ph . D .  
One yea r l ater the position was fil l ed by 
Victo r A .  Dirks . He and J .  E .  Gra fi us sha red 
Grafi us ' ol d off i ce .  
" 
R .  A .  Cl ine V .  A .  D irks 
Though adv anced deg rees had been conferred 
on an irregul a r  basis fo r about 20 yea rs , the 
g raduate prog ram became a permanent function 
of the Ag ronomy Depa rtment in 1946 .  
I n  Feb rua ry of 1946 John H .  Mil l er and 
W a l ter  N .  Ne l son were emp l oyed as g raduate 
resea rch ass i stants to wo rk with al fa l fa and 
sma l l grains . A month l ate r Ly l e  A. Oerscheid 
assumed a simil a r  position in weed control . 
Ra l ph Arms returned from the se rvice to 
compl ete wo rk on an M . S .  in soil s .  A yea r 
l ater Dwight G. Lambert was awa rded an 
assistantship in seed technol ogy and Dona l d E .  
Thompson had a simil a r  position in smal l grain 
b reeding . The graduate prog ram was underway . 
194 7 was a banner yea r fo r g rowth at SOSC 
and the Ag ronomy Department , pa rtia l l y  due to 
the efforts of the SOC I A .  
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The boa rd rea l ized that , in addition to 
new buil dings , a l a rger Ag ronomy sta f f  was 
necessa ry to accel erate c rop improvement 
wo rk in the state and met with the col lege 
administ ration in this regard (J W-51 ) .  
Since such imp rovements depended on l egis­
l ative app ropriations , the boa rd decided to 
keep a l obbyist in Pie rre during the legisl a­
tive session to acquaint l egisl ato rs with the 
needs of crop improvement pe rsonnel and 
facil ities . Al so , the weed prog ram needed an 
app rop riation to activ ate the l aw passed in 
1945 (JW-54) . 
Legisl ative coffers were opened and 
specia l  app rop riations fo r SDSC tota l l ed 
a l most $ 1  mil l ion. These inc l uded $140 , 000 
fo r an Ag ronomy Greenhouse and $400 , 000 
fo r Agricul tura l  Ha l l (K-102) . 
The tota l app rop riation fo r the Col l ege 
reached the 192 3-24 l evel . App rop riations 
that took 1 0  yea rs to drop to the 1933 l ow 
required 14 yea rs to rebuil d (K ) .  
Du ring 194 7 Patterson resigned from the 
Seed Laboratory and E .  L .  E rickson resigned 
to enter private business in Brookings .  
R aymond C .  Kinch became seed ana l yst on 
Feb rua ry 1 .  M .  Wayne Adams became the 
new l egume b reeder in May and J ames G.  
Ross sta rted as a grass breeder in 
Septembe r .  
On Ju l y  1 ,  Ly l e  A .  Derschei d became the 
first fu l l -time weed cont ro l resea rcher , Jason 
S .  Webster became the first ful l -time inst ruc­
tor and E dwa rd J .  Wil l iamson establ ished the 
Soil Testing L aboratory . 
R .  C .  K inc h J .  S .  Webster 
J ohn H. Mil l er was hired September 1, 194 7 .  
to wo rk ha l f- time with Webster as a teaching 
assistant and ha l f  time with Oerscheid on the 
weed resea rch project . Ge rha rdt W. ( Bil l )  
E rion sta rted as Assistant Manager of the 
Found ation Seed Stocks Division. Mil l er l eft 
in December of 194 7 and was rep l aced by Dona l d 
E .  Kratochvil on J anua ry 1 ,  1948 .  
E .  J .  Wil liamson D .  E .  Kratochvil 
Williamson resigned December 1 to set up a 
Soil Testing Laboratory for the Bureau of Re­
clamation which was initiating a program to 
analyze the soil s on the proposed Oahe I rri ga­
tion District in Spink and Brown Counties . 
Paul L .  Carson took charge of the state l ab­
oratory on January 1 ,  1 948 . Together they 
devel oped a laboratory in the old Agronomy 
storeroom of the Administration Building. 
P .  L .  Carson G .  W .  Erion 
The soil survey program that was sus­
pended during the depression was rejuvinated 
when Frederick C .  Westin was hired July 1 , 
1 947, to . head up the program. The following 
year Gerhardt B. Lee and A. J. Klingelhoets 
we re added to the so i l  survey st a ff . They 
shared office space with Ral ph Cline . James 
Anderson , Will iam Moldenhauer and George J .  
Buntley were students on the early survey 
crews . Moldenhauer became a staff member in  
1 949 and Buntley was hired one year later. 
Soil surveys were conducted in cooperation 
with the Soil Conservation Service and the Bu­
reau of Plant Industry , Soils and Agricultural 
Engineering of the USDA . Surveys were initiated 
in Spink and Brookings counties in 1 947 . Survey 
crews worked in Spink during the summer and 
Brookings during the cooler six months . 
C rops and soi l s research projects under 
irrigation were initiated at the Huron and 
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Redfield Devel opment Farms in 1948 . Since 
there were no funds allocated for the work , 
various project leaders had to bootleg time 
and resources from existing projects for the 
research . 
F .  C .  Westin G .  J .  Buntley 
Worzella initiated a pasture research pro­
gram and in cooperation with members of the 
Animal Husbandry Department , cattle were 
grazed on several pasture mixtures at the 
Huron Development Farm from 1 948 to 1 950 . 
The following year Here ford steers grazed 
several pasture mixtures on the east hal f 
of the "Olson Eighty " across the road from 
the Agronomy Farm at Brookings . The experi­
ment , which was terminated in 1 955, was 
replaced by a second 5-year experiment at 
the same l ocation . 
The 1949 Legislature appropriated another 
$400 ,000 for Agricultural Hall (K-102) . 
Raymond Walz was added to the Agronomy 
Department as an assistant in the seed 
Laboratory in 1949 . 
Burton L .  Brage was added to the soils 
staff in 1 950, primarily to assist w ith 
teaching the increasing number of students 
and soils courses . He also conducted soil 
fertility research in Western South Dakota . 
New Varieties 
The crop varieties developed by C. J.  
Franzke were released in 1 945. Rancher , 
the second of two low-prussic-acid sorghum 
varieties , and Ree wheatgrass were released 
through the Foundation Seed Stock Division 
and County C rop Improvement Associations . 
Feebar and Plains, two barley varieties 
developed by S. P. Swenson and J . E .  Grafius , 
were released through the FSSD and County Crop 
Improvement Associations in 1 947 and 1 948 . 
In 1 948 the FSSD produced 4 , 800 bushels of 
Rushmore wheat, developed by Grafius , and 400 
bushels of Hawkeye soybeans . The seed was 
distributed in 1949 (JW-57). 
In the spring of 1950 , 85 ,000 pounds of 
James hulless oats , developed by Grafius , 
were distributed to County Crop I mprovement 
Assoc i ations . It was enough seed to plant 
17 ,000 acres . Other seed distributed by the 
F SSD included 900 bushels of Moore barley , 
160 bushels of Capital soybeans and 3 ,700 
pounds of foundation seed of Ranger alfalfa. 
Pierre rye , developed by Grafius and Dirks , 
was distributed that fall (JW-60) . 
Twenty thousand pounds of homesteader 
smooth bromegrass , developed by J .  G .  Ross 
were released in 1951. 
One thousand bushels of Dupree and 1450 of 
Waubay oat varieties , developed by V. A .  Dirks , 
were distributed to reg istered seed producers 
in 1954. It was believed that the varieties 
had limited areas of adaptation and they were 
named for towns in the areas where they would 
be most suitable . 
SOC IA Programs 
The directors of the SOCIA became concerned 
over future expansion of the FSSD. In 1949 
\.lill i am P .  Peterson of Lily recommended that 
steps be taken to purchase land to be used ex­
clusively for the production of foundation seed 
where problems of soil fertility and weed con­
trol could be handled more satisfactorily 
(JW-58). 
Also in 1949 , the board of the SOC IA  recog­
nized the needs for enlarged facilities for 
seed and so il testing , personnel for grass 
and legume breeding , variety performance test­
ing and the need to initiate pasture and 
i rrigation research (JW-58) .  
The 1949 Legislature appropriated $50 ,000 for 
equ i pment i n  the Agronor:iy Seedhouse and the 
Greenhouse (K-102) which was completed in 1949 . 
The board of directors of SOCIA showed con­
siderable interest in a means of increasing 
research in crops and soils and reduc i ng the 
time required for benefits of research to 
reach the farmer . I n  February of 1950 , the 
board met with Or.  Fred Leinbach, President 
of State College , with these obj ectives in 
mind and suggested the following means of 
approaching the obj ectives (JW-59) .  
1 .  A crops and soils service building 
for seed laboratory , soil test i ng 
laboratory , seed certification , soil 
survey and weed work 
2. An expanded state-wide variety per­
formance testing program 
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3. Pasture investigations 
4 .  Irrigation studies in anticipation of 
increased irrigation in connection 
with the Missouri River Development 
Program 
5 .  Plant breeding in oil crops 
6 .  Additional land for experimentation 
and increase of new crop varieties 
7 .  A seed processing and cleaning plant 
for the Foundation Seed Stocks 
Division . 
President Leinbach agreed with the obj ec­
tives but indicated that the budget of the 
College could not finance these requests . 
Since these suggestions were not included 
in the college budget , the legislative 
committee of SOCIA decided to sponsor a 
special bi 1 1  to secure these needs (JW-59). 
E .  G .  Sanderson was selected to serve as 
a lobbyist at the 1951 legislative session 
(JW-59) .  During the session the Association 
was extremely active in attempting to secure 
special appropriations for the terms outlined 
in 1950 .  Added to these items was a Plant 
Pathology Greenhouse and h i gher salaries 
(JW-61). 
Agronomy Weathers First Storm 
The right of the SOC I A  to advocate appro­
priations for the development of crops and 
soils facilities at State College was chal­
lenged by those who did not welcome its 
support (JW-62) . Several seedsmen , for 
example , obj ected to the Foundation Seed 
Stock Division . Before its establishment 
seedsmen were able to secure smal 1 amounts 
of seed , increase it and sel 1 seed of the 
new variety .  However , the FSSD increased 
the small amounts of seed and sold it 
directly to SOCIA members , some of which 
were seedsmen . 
The 1951 Legislature did not provide any 
ne1� fac i l it i es for Agronomy but did app ro­
pri ate another $ 125 , 000 for Agricultural Hall 
(K-102) . 
The length of the work week was shortened 
from 48 hours to 44 hours , with Saturday 
afternoon off . 
A damaging storm developed in the spring 
of 1951. On March 7 ,  the Regents approved 
Leinbach' s recommendation that the Agricul­
ture Division be reorganized in the interest 
of what he deemed greater eff i ciency .  At the 
same time he tried to get the Regents to dis­
miss the Directors of Experiment Station and 
Extension Service and the Head of Agronomy, 
whom he accused of lack of cooperation and 
of "insidious and underhanded activities" 
against the administration (S-37) . 
The three alleged obstructionists had 
strong support among farm groups in the 
state. They were accused of giving infor­
mation and ideas to these groups, which had 
caused the Legislature to give priority to 
their projects rather than to requests from 
the College administration (S-37). A public 
Regents meeting was held in at Slagle Audi­
torium at the University of South Dakota 
on April 14, 1951, in which both sides 
stated their cases (S-37).  
A .  M .  Eberle, Dean of Agriculture, had 
aspirations of also being Director of the 
Experiment Station and Extension Service and 
sided with the President . 
On April 20, 1951, the Board of Regents met 
in Huron and studied the transcript of the 
"hearing " .  The next day, it decided to rehire 
the persons that Leinbach wished to dismiss . 
At the Aberdeen meeting of the Regents on May 
18, President Leinbach submitted his resigna­
tion effective July 1, 1951, or as soon there­
after as was convenient for the board (K-109 & 
110 ) . 
More New Programs 
Fred E .  Shubeck joined the soil survey 
group, primarily to perform soils investiga­
tions on various soils associations to deter­
mine the soil fertility and management needed 
for each--an approach suggested by A .  N .  Hume 
in 1912. Since fertility research work was 
done during the sum�er, Shubeck joined the 
survey party in Brookings County during the 
winter. 
R .  L .  Brage F .  E .  Shubec k 
The year 1952 found a new President, Dr . 
John W .  Headley, at South Dakota State College 
who was vitally interested in the SOC IA legis­
lative goals and the SOC I A .  He was deeply 
concerned about faculty salaries and sought 
the support of farm groups (JW-63). 
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Headley's system worked . Appropriations 
for State College were increased 25% in 1953, 
another 20% in 1955 and st i 1 1  another 50% in 
1957 (K-126). 
The Agronomy Department moved into Agricul­
tural Hall in August 1952. Originally Agronomy 
was to have the entire second floor. However, 
as moving time approached, Dean Eberle decided 
that the Department of Economics, a relatively 
large department, would occupy the east half 
of the south wing .  Even so, the facilities 
were a great improvement over the previous 
accomodations . 
Most offices held two staff members . All 
Teaching, Research, Statewide service and 
Extension personnel were in the same proximity 
for the first time. 
Grafius resigned in 1953 and was replaced 
by Dale D .  Harpstead . 
During the 1953 legislative session, the 
efforts of the President of State College, 
supported by farm groups made progress to­
ward the goals set up in 1950 . A $275,000 
appropriation was secured for a Plant Patho­
logy-Botany-office-laboratory-greenhouse 
complex (JW-64 ) .  Approval was also given 
for the construction of the Foundation Seed 
Stock Division building on state owned land . 
Both units were completed in 1955 . 
Worzella was the first Chairman of the 
Graduate School. In 1953 members of the 
Agronomy Department agreed that they could 
provide a curriculum for a Ph .D .  degree if 
adequate courses in plant physiology, soil 
bacteriology and statistics could be pro­
vided by other departments . At that time, 
no one at SDSC was well trained in those 
subjects . 
The granting of Ph .D .  degrees in Agronomy, 
Animal Husbandry and Agricultural Economics 
was authorized by the Regents in 1954 (K-119).  
These were referred to as Plant Sciences, 
Animal Sciences and Social Sciences in the 
catalog for 1954-1955 (K - 127 ) .  In 1959 A .  
E arl Foster, under the supervision of J .  G .  
Ross, received the first Ph .D .  granted by 
SDSC . 
The program also allowed a student to trans­
fer one year of graduate study to SDSC . Staff 
members who were SDSC graduates were encouraged 
to use this program. Donald E .  Kratochvil, 
who had obtained B . S .  and M . S . degrees from 
SDSC, took a sabbatical leave in 1958- 1959 to 
attend the University of Nebraska . Under the 
supervision of D .  B. Shank, he received a 
Ph .D .  from SDSC in 1961 . He was the first 
Agronomist and perhaps the first person to 
obtain a degree in this manner . 
C 
Appropr i at i ons from the 1955 Leg islature in­
cluded funds fo r establ ish ing th ree Mob ile Re­
sea rch Fa rms . The fa rms were used to study 
c rops and soi ls problems fo r a 5-yea r per i od in 
d i fferent areas of South Dakota . Fa rms were 
established at Menno , P resho  and Watertown . 
The Menno and Watertown si tes were chosen 
that summer .  E dward J .  W i ll i amson secured 
equi pment and l a i d  out the plots at the Menno 
and Watertown locat i ons before he res i gned in 
October 1955 .  Quent in  S .  K i ngsley operated 
both fa rms . He also estab l ished the fa rm at 
P resho in 1956 . Sta rting in  1957 i t  was 
operated by Ha rry A .  Gei se .  
The Menno Fa rm was replaced by the Southeast 
E xper i ment Fa rm in 1960 and the P resho Farm was 
closed in 1973 . The Watertown Fa rm served as 
a base fo r two other Resea rch Fa rms and at th is  
w r i t i ng is st ill in ex i stence . 
Q . S .  Kingsley H .  A .  r,eise 
Dur ing 1 956 and 1 957 Worzella secu red the 
serv i ces of two USDA employees ; D r .  Cha rles 
R .  Swanson , al falfa phys i ologist , and D r .  
P h i ll i p B .  P r i ce ,  ba rley breeder .  
n .  n .  Harpstead P .  B .  Price 
Ja ck R. Runkles was employed as the fi rst 
so il  phys i c i st in  195 5 .  
B .  J .  B ra ge was selected as one o f  the two 
outstand ing  teachers at SDSC in  1955 and sha red 
an awa rd of $1 , 000 .  D. E .  K ratochv il  won the 
awa rd of $ 1 , 000 i n  1957. 
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A .  0. Syverud succumbed to cancer in July 
1956 and G .  Dwi ght Johnson ret i red from the 
Seed Certi f i cat i on Serv i ce .  G .  W .  E r i on was 
promoted to Mana ger of FSSD.  J. Duane Col burn 
was employed in 1957 as ass i stant manager , in 
cha rge of fo rage seed increase , and mana ger of 
the Seed Certi f i c ati on Serv i ce .  
Also in 1956 R .  A .  Moore was employed as 
a teacher to fi ll the gap left by Webster who 
became Ass i stant to the Dean.  Moore later 
took cha rge of the pasture resea rch program 
then served as Depa rtment Head for 4 yea rs 
before becoming Assoc i ate Dean and D i recto r 
of  the E x per i ment Stat i on .  
J .  R .  Runkles W .  C .  Moldenhauer 
J .  D .  Colburn R .  A .  Moore 
Congen i al ity and Conv i v i al ity 
Sta ff members were young , enthusi ast i c ,  
talented and congeni al .  Less than 5 yea rs 
separated the ages of most of those that were 
employed between 1946 and 1951 . Most were 
World War II veterans , fresh out of graduate 
school wi th young chi ld ren . Wally Worzella 
let them develop at the i r own pace and H a zel 
mothered the young wi ves . For several yea rs 
she p repa red and served a d inner to a dozen 
or  more as a recepti on fo r each newly arri ved 
fami l y .  
Then there were the fish i ng tri ps , pheasant , 
deer and antelope hunts , the summer pi cni cs , 
the Christmas parties and the Fourth of July 
fireworks displ ays. I n  add i tion to these "fun" 
activities, there were numerous other amusing 
incidents. 
During the years of the peak pheasant popu­
lation a dozen or so staf f members and grad­
uate students congregated at the Agronomy 
Seedhouse, div i ded into 4- or 5-man teams and 
set out to hunt pheasants. After a few hours 
they reconvened to see which team had the most 
birds. During the fall of 1950, permission 
was obtained to take and store several hundred 
birds to serve at a dinner when Agronomists 
from the North Central States convened at SDSC 
the next summer. Dale Harpstead summed up one 
hunt by saying, "Can you believe that I 
LEGALL Y  shot 19 birds one afternoon?" 
Several used to razz Derscheid because he 
painted all his sprayers and tools orange. 
The orange color made tools easier to find 
when laying in green grass or in the tool box 
belonging to someone else. He was supposed to 
help register the visiting Agronomists in 1951, 
but instead took Bonnie to the hospital where 
she gave birth to their third child. 
A tour of the Agronomy Seedhouse was sche­
duled during the Agronomy meeting. Several 
staff members were ready to show their equip­
ment etc. Lyle went to the corner where his 
orange sprayers were parked only to find that 
John Grafius had parked an orange baby buggy 
between the sprayers. 
Each year a half dozen or so went deer 
hunting in the Black Hills. One year Kathy 
Williamson suggested that she would like to 
spend the same amount of money on herself 
that Ed would spend on the hunt. Ed argued 
that he wasn't spending much when the value 
of the meat was considered. "Yes and we 
just love venison, don ' t  we? " was her reply. 
On another hunt Chuck Stahler, Wally 
Worzel la, Larry Fine, George Buntley and per­
haps one or two others, bagged a deer or two 
on the first afternoon. They returned to 
the cabin and decided to have deer liver for 
supper. The liver had barely started to fry 
when it began to emit the most awful odor. 
Everyone but Buntley claimed that George had 
released the b ile all over the l i ver. They 
could substitute canned hash for the meat, 
but there was no way to avoid the stench. 
It was cold outside. 
One Saturday morning Don Kratachv il and Jim 
Hay went to White to work on quackgrass plots 
wh ; ch were located near a duck slough. They 
took a shotgun or two along just in case. One 
gun discharged at the wrong time and blew a 
hole in the gas tank of the 1947 Ford pickup. 
When Don called Wally to report the incident, 
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Wally said, " I 'll bet that no one will ever 
know it happened by the middle of next week." 
He was right; some of Dorothy's grocery money 
was missing, but the pickup was soon good as 
new. 
Vic Uirks and his German Shephard were in­
separable. While Vic worked on plots, Vol ff 
chased rabbits or whatever. On a trip to 
Newell, Vol ff met a skunk for the first time. 
The skunk was the antisocial type. While 
homeward bound Vol ff stuck h i s  head out the 
rear window of the station wagon but Vic had 
to stay inside with all that "pew". 
On the Fourth of July each family brought 
an assortment of f i reworks to the Agronomy 
Farm and took turns entertaining young and 
not so young alike. 
After eating the bountiful Christmas pot­
luck dinner, Ray Kinch or Clarice Shank led 
the group singing of Christmas Carols. They 
never finished "Jingle Bells". Every time 
they came to the chorus, bells started to 
jingle and Santa Clause came through the 
door. With help from older children he 
delivered the presents that parents had 
brought for their children. 
There were presents for the adults too. 
Jack Runkles, for example, received a crying 
towel, complete with poem by Harpstead and 
Derscheid bemoaning the fact that K i ng Hill 
and his Rice Team mates had defeated John 
David Crow and the Texas Aggies. Bonnie 
Derscheid received a citation to comnemorate 
the ticket she received for going through a 
caution light. 
With a skit featuring Dale Harpstead in 
Wally's deerskin jacket, Worzella was reminded 
that he had arrived for the departmental stag, 
wearing the jacket, one week early. " I s  th i s  
the night?" he asked. "Right night but wrong 
week" was the reply. Santa gave Derscheid an 
egg cup after Frankie Ross, a Canadian, 
learned that Lyle didn't know how to use one 
when he was in England. 
Everyone paid a nickel for a cup of coffee 
i n  the coffee room. Each year the profit was 
prorated. The secretaries had their party and 
the men had a stag in Derscheid's basement. 
They played pool, ping pong, poker, bridge, 
whist or cribbage. The money was used for 
refreshments. After the first party in 1956, 
Derscheid found cans on the floor joist bracing 
and the sills. Bonnie noticed a dusty foot­
print on a kitchen chair and looked up to find 
a can perched on the door chimes. Someone 
with a foot the size of Burt Brage's had gone 
upstairs to the bathroom. The next year the 
ceiling was tiled and a bathroom was installed 
in the basement. 
The stag was hel d every year but three since 
its beginning. During l ater years Duane Col burn, 
business manager for the stag, brought rib eye 
steaks . At 10: 00 o'cl ock, the charcoal in the 
firepl ace was started and everyone cooked his 
own steak . 
A not her Storm 
For over a decade Agronomy had received 
the food it needed for a rapid heal thy growth . 
Money, an essential el ement of growth, had 
been adequate to provide much improved faci­
l ities and an expansion in personnel . The 
young staff members possessed an abundance 
of tal ent, enthusiasm and dedication . 
However, storm cl ouds that started to fo rm 
in 1952 and 1953 hovered over the unsuspecting 
department for several years . The storm in­
creased in intensity in 1956 and descended 
in ful l fury a year or so l ater . It deal t 
a destructive bl ow to Agronomy . 
In April 1953 the Board of Regents autho­
r i zed a new position with the titl e Chief, 
Division of Agricul ture, a position that 
woul d be comparabl e to an Administrative 
Vice President in charge of al l Agricul tural 
activities ( K-116) . 
Dr . Ephriam Hixson assumed the position on 
November 1, 1954 (S-119). A few rionths l ater, 
he expressed dissatisfaction with staff re­
sponse and with the housing provided ( K -121) . 
Several of the staff with whom he was dissa­
tisf i ed were schedul ed to retire soon because 
they woul d reach the age of 65 . 
In April 1957, President Headl ey rel ieved 
him of h i s  duties as Chief, Division of Agri­
cul ture and named him Dean of the Graduate 
School (K -122) . 
In August Hixson submitted his resignation 
( K - 1 22) and issued a 42-page report in which 
he contended that there were seven peopl e at 
State Col l ege whose el imination woul d make it 
a fine institution (S-39). The seven peopl e 
incl uded the President, the Dean of Agricul ­
ture, Director of Extension, Head of Agronomy, 
Extension Animal Husbandman, an E xtension 
Supervisor and a County Agent . 
The Board of Regents sol icited wr i tten state­
ments from whomever wished to prepare them, re­
viewed the statements on November 8 and 9 and 
hel d a hear i ng on the campus of SDSU, November 
11 to 16, 1957 ( K - 124). 
Later in the month President Headl ey died 
in a hunting accident . 
Then the State Auditor decided to audit the 
books of the Agronomy Department . He was es-
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pecial l y  concerned with the Foundation Seed 
Stocks Division and severel y criticized 
Worzel l a  for the way the funds were handl ed . 
He fail ed to accept the fact that pol icy was 
devel oped by the FSSD board which included the 
col l ege president, the administrators in agri­
cul ture and five farmers. 
Worzel l a  was al so criticized for improper 
use of weed research funds . The auditor re­
fused to bel ieve, for exampl e, that the purchase 
of a pl ot thresher was a l egitimate purchase for 
weed control . He did not bel ieve it necessary 
to thresh yiel d sampl es for hundreds of smal l 
grain pl ots grown on weed research farms and 
at Brookings to determine the effect of herbi­
cides on crop yiel d or to determine how much 
yiel d was increased by control l ing noxious 
weeds . 
The Board of Regents issued a report in 
January, 1958 . It stated in part "Matters 
concerning Hixson and Headl ey were moot since 
Hixson had resigned and Headl ey was dead . 
A .  M .  Eberl e and G .  I. Gil bertson, Director 
of Extension, were part of the problem, but 
since they woul d retire June 30, 1958, be­
cause of age, nothing was done about • . •  
Worzel l a  was to be fired immediatel y, but 
was to be paid until June 30, 1958" ( K-125) .  
Farmer groups banded together and formed the 
"Organization for the Advancement of Agricul ­
ture, a non-pol itical organization with no 
pol itical motive" .  It was headed by a seven­
man committee composed of farmers from seven 
areas extending from Jefferson in the southeast 
to Sel by in the north central part of the state . 
The organization prepared and distributed a 
pamphl et . Its contents incl uded parts or al l 
of some editorial s from the Hamun CowLtlj 
H VtiUd- Ente.11.pw e.. of Hayti • 
Excerpts from the Pamphl et 
Last week the Board of Regents arrived at 
some queer concl usions anent the l ong-simmer­
ing State col l ege controversy precipated by Dr . 
Ephriam Hixson l ast summer . It is recal l ed that 
Hixson, disappointed because control of the 
Agricul tural Divison, apparentl y promised him 
when he joined the staff, did not material ize, 
l oosed a bl ast of bl underbus charges which 
accused certain individual s of such imponder­
abl es l ike thought control and suppression of 
academic freedom. But here is the queer manner 
in which the Regents disposed of the matter, 
which is particul arl y startl ing in view of the 
fact that it was supposedl y acting in an im­
partial fact-find i ng capacity . Actual l y  the 
resul t heightens an impression that the board 
was real l y  embarked on a definite, pre-arranged 
program in which a goat had been predetermined 
from the beginning. Here are the steps it took . 
Analyze them and decide whether they are the 
considered actions of an unbiased body. 
First it fired the one man whose competence 
and fitness for his post are proved; a man who 
commands national acclaim for his scientific 
ability; and a man of the type South Dakota 
constantly seeks--usually in vain . Next, it 
coldly maligned with qualified praise, the 
now deceased SDSC president, no longer here 
to defend himself . Then in Hitlerian gesture, 
it summarily ordered extension agents to keep 
their mouths shut . And finally, as a crowning 
insult, it demanded that the public forget the 
mess, allow peace and quiet to descend . Ob­
viously it did not desire the issue debated . 
But that is just what should occur . There are 
many mystifying points to clear up; among them 
something more specific than the mere sayso of 
the board that Dr . Worzella, who was summarily 
discharged, was incompatible and insubordinate. 
In view of the conclusions it reached it is 
conceivable that the regents board woul d seek 
peace and quiet; certainly its findings will 
never stand the heat and hard scrutiny in 
public debate . Criticism already is mounting 
and perhaps before the final rumblings pass 
beyond the horizon the board will welcome in 
desperation a seat on a hot South Dakota ant­
hill as the very quintessence of peace and 
quiet by contrast . 
Like most laymen, the editor had been 
disposed to credit the Board of Regents with 
sincerity in its efforts to clear up the dis­
pute precipitated by Dr . Ephriam Hixson last 
summer . But its final disposition of the 
case that resulted in the summary discharge 
of Dr . Worzella , Head Agronomist, for no 
good apparent reason, and then its almost 
hysterical insistence that the public refrain 
from criticism or speculation placed a rather 
different aspect on the picture.  The admoni­
tion of silence in the face of the derogatory 
comments anent Dr . Worzella, Dean Eberle 
and George Gilbertson recalls a statement 
printed in gold upon a huge banner that 
stretched across the meeting hall of the 
Farm Bureau Federation at its 1957 conven­
tion . The scroll read: "All That Is Needed 
for Evil to Prevail Is for Good Men to Do 
Nothing . "  That would seem to apply in this 
instance with telling accuracy . For the 
reflections left by the board in its ruling 
in the matter are as mean an inj ustice as 
ever applied to a group of men . And if the 
final decision is permitted to stand unchal­
lenged every South Dakota farmer is destined 
to suffer in purse and progress because of it . 
Dr . Worzel la is an upright individual, and 
a recognized leader in his field, dedicated to 
the service of South Dakota; and a man, more­
over, adamant in his championship of the South 
Dakota farmer . Actually it is this that got 
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him and his compatriots into their present 
difficulties. What many people do not appear 
to realize is that the present controversy is 
merely a continuation of a long struggle that 
flared up briefly in the Lienbach incident 
seven years ago .  Now, as then, the basic 
issue at dispute is the insistence of a cer­
tain element upon restriction of the Founda­
tion Seed Stock Division . They would permit 
commercial seed interests to exploit commer­
cially the new varieties and improvements 
developed by the Agronomy Department, a shift 
that has been resisted vigorously all along 
by Dr . Worzella, and others .  It would remove 
the present arrangement whereby South Dakota 
farmers themselves develop their own foundation 
stocks through the local crop improvement 
associations- -an arrangement that has kept 
them abreast of progress at relatively low 
cost for foundation seeds. If this were 
abolished now and the exploitation turned 
over to private interests the farmers 
unquestionably would pay through the nose 
for the new seeds . 
The selfish interests, it is recalled, were 
roundly trounced in the Lienbach incident, but 
evidently they kept at it and finally pieced 
together a new sure-fire scheme to achieve 
their ends .  In the cabal thus aligned against 
the farmers of the state we find now the act­
ing president at State, Dr . H. M .  Crothers, 
and the Regents board membership, individually 
and as a body. Dr . Crothers, it is recalled, 
was an active partisan in the Lienbach affair, 
and had made no bones as to his personal anta­
gonism to Dr . Worzella at the star chamber 
hearings conducted by the board for stage 
dressing purposes . 
Maybe some are willing to accept generali­
zations of the board members in the dismissal 
of Dr . Worzella rather than definite facts . 
The public is entitled to all the facts, not 
merely the say-so of a handful of scheming 
regents members or a biased acting executive 
officer at State . Comparison of the testi­
mony with the findings would indicate that 
the investigation itself was pretty much a 
farce; that the Boa rd al ready had reached 
its decision before it began . Of the 3O-odd 
witnesses who appeared none involved the 
Agronomist flatly or spontaneously .  In 
most cases, reluctant assent was elicited 
by Regent Eggen who carried the burden of 
the inquisition and appeared determined on 
associating Worzella with every questionable 
situation . Once he had that, or a passable 
facsimile, he desisted . 
The unreal nature of the investigation 
is emphasized further when we look into the 
Hixson Report that precipitated the affair . 
The Report, with its scurrilities and char­
acter defamations, none documented, unques-
tionably rates Dr. Hixson , no matter what 
his stature as an educator , as a blatherskite 
of the meanest order . And nothing reflected 
his blatherskitism more emphatically than 
the recently turned up change in his original 
report . One would think that so long as the 
Hixson scurrilities actually sparked the 
Regents investigation , that body would go 
through the whole thing objectively-- first 
to document the charges , if possible , and , 
failing that , to restore the good names of 
the peopl e  who had been unjustly maligned . 
But the board did none of these things . It 
never glanced at a charge of fiscal fenagling 
in one department , or of alleged intoxication 
on the part of a 4 -H club leader . None of 
this interested the board ; it was in full 
bay after one marked individual , and would 
not be turned aside . 
PLATEAU OF GROWTH IN AGRONOMY 
1958-1969 
I n  January 1958 , members of the depart­
ment decided to elect a 3-man committee to 
perform the administrative duties . L .  0 .  
Fine was elected chairman with M .  W .  Adams 
and Lyle A. Derscheid as the other members . 
Fine was appointed Acting Head by Acting 
President Crothers . On July 1 ,  1958 , Fine 
was appointed as the third Department Head 
and he served for 11 years . 
Research and Teaching Staff 
Members of the teaching and research staff who were in the department during the entire 
11-year period include Fine , Shank , Kinch , Westin , Ross , Carson , Erion , Shubeck ,  White , Kingsley , 
Moore , Colburn , Price and Geise . Members with rank of Instructor or above , who either left the 
teaching and research staff or joined it during the period , are listed below : 
Clifford J.  Franzke 
Dr . Leo F. Puhr 
Dr . Lyle A. Derscheid 
Victor A .  Dirks 
Dr . Don al d E • Kr at o ch v i l 
Dr. George J .  Buntley 
Dr . Dale D .  Harpstead 
Dr. Jack R. Run kl es 
Wayne G .  Wright 
Dr . Donald G .  Kenefick 
Dr . Dwight R. Hovland 
Dr . C. Dean Dybing 
Dr . Melvin D. Rumbaugh 
Paul D .  Evenson 
Edward J .  Langin 
Wilford H .  Wallace 
Earl A. Monnens 
Robert D .  Heil 
Zane F .  Lund 
Dr . Durwood 0 .  Beatty 
Joseph J .  Bonnemann 
Dr . Rulon Albrechtsen 
Dr . Darrel G. Wells 
Dr . Raymond C .  Ward* 
Dr . Lloyd C .  Warner 
Dr . Tamlin C. Olson 
Dr . John Dosl and 
Dr . Chen Ho Chen 
Dr . Jimmy Strit zke 
Dr . Maurice L .  Horton 
Dr . Allyn 0 .  Lunden 
Dr . Charles Frazee 
7 /1/24-10/64 
7 /1/27-10/1962 
3/16/46-6/30/64 
5/1/47-1961 
8/1952-1960 
7 /1950-6 /1968 
8/1 /53-1961 
1955-1963 
6/1957-12/1966 
7/1959-
1960-1970 
4 /4 /60-
1960-1977 
1961-
1961-1962 
1960-1962 
1961-1962 
1961-1964 
1961-
1961-1967 
9/1 /61-
1962-1969 
2/1 /62-
1962-1972 
1962-1964 
8/1963-8/1973 
1962-1968 
10/1 /63-8/30/64 
1965-1969 
6/1964-3/1973 
1964-1976 
1969-1974 
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Sorghum breeding 
Soils 
Weeds 
Wheat and Rye breeding 
Asst Corn and Teaching 
Asst Soil survey 
Oats and Flax breeding 
Soil physics 
Seed Lab ,  FSSD , Weed 
W .  Wheat physiology 
Soils 
Flax physiology (USDA) 
Alfalfa breeding 
Soils 
Asst Soil testing 
Asst Weeds 
Asst Soil survey 
Asst Soil fertility 
Irrigation 
Asst Corn and Teaching 
Performance testing 
Oats and Flax breeding 
W .  Wheat breeding 
Asst Soil testing 
Asst Weeds 
Soil Conservation (USDA) 
Asst Weed physiology 
Post Doctorate 
Weeds 
Soil Physics 
Sorghum breed , Seed Lab 
Asst Soil survey 
External Changes 
Numerous changes made by the Board of 
Regents, Governor or State Legi slature caused 
c hanges at SDSC and the Agronomy Department . 
In 1959 the Legislature made Statew i de 
Serv i ces a part of the Agri cultural Experi ment 
Stat i on.  A year or so later Governor Gubberud 
shortened the work  week for 12-month employees 
from 44 to 40  hours . 
Beg i nn i ng i n  1961 money made avai lable for 
the publ i c  colleges by the Legislature was 
labeled General Appropri ati ons and Cont i nu ing 
Appropr i ati ons . T he Cont i nui ng Appropri at i ons 
were merely author i zat i on for the colleges to 
spend the funds called "local and endowment" 
w h i ch were made up of tui t i ons, fees, rentals, 
and miscellaneous inst i tut i onal income . The 
label Cont i nu i ng Appropri at i on was dropped 
w hen all L and E Funds ( L o cal and Endownment 
funds) were taken over by the Legislature 
(K-143) . 
At fi rst th is  created a budget problem for 
the Agromony Department . Not only were L and 
E funds taken over by the Legislature, but so 
were E and S funds wh i c h came from the sale of 
crops rai sed on research  plots and the sale of 
cattle from pasture stud ies .  T he Seed Testi ng 
Laboratory and So i l  Testi ng Laboratory were 
largely fi nanced from fees charged for ser­
v i ces rendered and the Foundat i on Seed Stock 
D i v is i on operated ent i rely on funds obtai ned 
from the sale of seed . In it i ally it  was man­
datory to forward all of th i s  revenue to the 
General Fund at P i erre. However, it was soon 
possi ble to set up revolv ing funds for such 
acti v it ies as the seed and so il  lab oratori es, 
pasture research project and others . 
The school year was changed i n  1961. The 
Board of Regents dec i ded that all seven state 
supported i nst itut i ons should have the same 
system. The Uni vers ity of South Dakota and 
one other college had the semester system and 
the Board dec i ded that the other fi ve inst i ­
tut i ons should change from the quarter system 
( K-143) . Such a change had been d iscussed by 
SDSC faculty on several ocassi ons . Each ti me 
i t  was voted down.  Th i s  meant a complete 
change i n  all curri cula . In it ially many 3-
hour courses remai ned unchanged except that 
they became 2- hour courses . 
Beginn i ng i n  1963 the Legislature authori zed 
hold i ng annual sessi ons so that college budgets 
henceforth would be developed annually i nstead 
o f  b i annually ( K -143) . 
The name of the college was changed . After 
be i ng an Agr i cultural College, a State College 
o f  Agri culture, and a State College of Agr i ­
culture and Mec hani c  Arts, it  became a State 
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Uni versi ty .  Th i s  change in name to South 
Dakota State Uni vers ity was authori zed by 
the 1964 Legislature . ( K-143) . 
Staff C hanges 
Most Agronomists were deeply depressed by the 
way the Board of Regents had treated Worzella . 
He was well li ked and well respected and h is  
d ischarge was an unjust reward, they felt, for 
energeti c  ded i cated serv i ce .  Needless to say, 
many 1 ost the ir  enthus i asm and several d iscussed 
the poss i b i l i ty of leav i ng SDSC . J. G. Ross 
obtai ned a Guggenhe im  Fellowsh i p  i n  1958 and 
spent a year in Sweden and M. W. Adams resi gned 
i n  December to take a pos it i on at Mi c h i gan 
State Uni versi ty .  
B .  L .  Brage was appo i nted D i rector o f  Res i ­
dent Instructi on o f  the Agri culture Di v i s i on 
i n  1959, but cont i nued to teach  some so ils 
classes for several years . 
Also in  1959, the North Central Regi onal 
W i nterhardi ness committee recei ved funds from 
the USDA to employ a staff member . J. E. 
Grafui s, the Mi c h i gan representat i ve on the 
committee, suggested that a phys i ologist be 
located at SDSC to i nvest i gate w i nter har­
d i ness in wi nter wheat . D. G. Kenefi c k  was 
employed July 1, 1959.  
F .  C .  West i n  accepted an appoi ntment from the 
Fore ign Agri culture Organi zat i on of the Un ited 
Nat i ons in 1959 and spent a year, 1959-1960, as 
a so ils consultant in  Venezuela, South Ameri ca. 
L .  F .  Puhr became ill i n  1958 or 1959 and 
h i s  health gradually deteri orated . In 1960 
D .  R. Hovland was employed to teach so i ls 
classes formerly taught by Brage and Puhr, 
and M. D. Rumbaugh fi lled the vacancy left 
when Adams resi gned . C .  D .  Dyb i ng, USDA 
plant phys i ologist, i n i t iated flax phys i ology 
i nvest i gat i ons . Lyle A. Dersche i d  succeeded 
U .  J. Norgaard as Extensi on Agronomist on 
March 1, 1960 . However, he cont i nued to have 
charge of the weed research project and W. H .  
Wallace was employed to ass i st h i m .  
C .  D .  Dybing M .  D .  Rumbaugh 
Bot h smal l g ra i n  b reeders res i g ned i n  
1 96 1 . D .  D .  Ha rps tead  took a po s i t i on wi t h  
t h e  Rockefel l e r  Foun d a t i on i n  Col umb i a ,  South  
Ame r i ca , and V .  A .  D i r ks  ret u rned to graduate  
s chool . P .  D .  E v e n so n , E .  J .  L a n g i n and  R .  D .  
H e i l  were added to t h e  soi l fe rt i l i ty st a f f  
h eaded by P .  L .  C a rs o n .  L a n gi n supe rv i s ed 
the So i l  T es t i n g  L a b o rat ory and He i l as s i sted 
wi th  so i l  fert i l i ty expe r i menta t i o n .  E .  A .  
Mo n ne n s  was  added to  th e soi l su rv ey st a f f , 
D .  0. Beatty fi 1 1  ed  the vacancy l eft by 
K ratoch v i l and  J .  J .  Bonnemann  moved from Newe 1 1  
t o  take  charge  of th e V a ri ety Test i ng P ro g ram.  
P .  D .  Even son D .  G .  Wells 
F i v e  new st a f f  membe rs we re E!Tlpl oyed in 1 96 2 .  
R .  Al b recht sen an d D .  G.  Wel l s  became t h e  new 
smal l gra i n  b reede rs repl ac i ng Ha rpstead and 
D i rks . R .  C .  Wa rd repl aced L a n g i n  who res i gned 
to take t he E x t e ns i on So i l  Spec i a l i st po s i t i on 
v a ca ted  by E .  J .  Wi 1 1  i am s o n  an d L .  C .  Wa rner  
rep l aced  W.  H .  Wa l l  ace  on  t h e  weed proj ect . I n  
1 96 1  t h e  U . S . Con g ress  mad e a spec i a l  a pp ro­
p ri a t i on fo r weed cont rol by Agr i c u l t u r a l  
E x peri ment stat i o ns . Sout h Dakot a ' s sha re  wa s 
$ 8 , 500 .  J o h n  Dos l a n d  wa s empl oyed to study the  
p hys i o l ogy of l eafy spu rge  root growt h and  
devel opment .  
J .  J .  Bonnemann R .  C .  Ward 
D o s l and  j o i ned  K e n e f i ck and Dyb i ng i n  thei r 
n ew qu a r t e r s .  T h e  pl ant  phys i o l o gy l ab o rat o ry 
w a s  moved from room 209 o f  Agr i c u l t u r a l  H a l l 
t o  the  fi r s t  fl oo r of the "Ol d D a i ry 
B u i l d i n g . " 
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L eo P u h r  pa s sed away i n  Octob e r , 1 962 a ft e r  
a l en g thy i l l ne s s . 
Taml i n  C .  O l son  took charge  of the  Soi l 
and  Wa t e r  Research  F a rm at Mad i son  i n  1 963 
and J a ck  R u n k l es res i gned to take a s i mi l a r 
po s i t i on at Texas  A & M U n i v er s i ty .  M .  L .  
Horton  rep l aced R u n k l es i n  J u n e ,  1 964 . The  
next  yea r He i l res i gned and Wa rner  wa s 
d i s c h a r ged . 
D .  G .  Kenef ick M .  L .  Horton 
G .  W .  E r i on  wa s i n  I n d i a  d u r i n g 1 963- 1 964 
as a con s u l t a nt fo r the  fo rmat i o n of seed 
d i s t r i b ut i on and cert i f i cat i on pro g rams .  
W.  G .  W r i ght , wh o had  been  an  a s s i s t a n t  i n  
t h e  Seed L ab o ratory ,  managed the  Foundat i on 
Seed Stock  D i v i s i on d u r i n g  1 963- 1 964 . I n  J u l y  
o f  1 964 h e  repl aced Wa rner  o n  the  weed pro­
j ect . D e r s c he i d  l eft the weed proj ect J u n e  
30 , 1 964 . A .  O .  L u nden bec ame t h e  new sorghum  
b reeder in  the  fa l l  of that  yea r .  
T .  C .  Olson A .  L .  Lunden 
N ew l eadersh i p  wa s ob t a i ned  fo r the  weed 
p roj ect . J i mmy St ri t zk e  took  cha rge  i n  1 965 . 
A yea r l at e r  h i s  ass i s t a n t , W .  G .  W r i g ht , 
res i gned and C .  E .  Stymi est  wa s emp l oyed as  
an  "A s s i s t a n t  in  Ag ronomy "  to ass i st wi t h  weed 
res ea rc h .  
I n  1 966  G .  J .  B unt l ey res i gned from the  
s o i l s u r v ey st a ff to take  a po s i t i on at  the  
U n i v e r s i ty of  Tennessee . 
D .  O. Beatty resi gned i n  1967 to take a 
teachi n g  pos i t ion  i n  Kentucky . Dr . F i ne 
submi tted a 1968 budget wi th  a sala ry for 
a successor to Beatty .  However, Dea n  Acker 
deleted the posi t i on and  realloca ted the 
money for the pos i t ion to ot her sta ff members 
w i t hout consult i n g  the Depa rtment Head .  The 
posi t i on was never f illed .  Al so in 1968 the 
weed physi ology posi t i on  was term i nated, 
Dosland was d i scharged and  the pos i t i on was 
permanently discont i nued .  
New Va r iet i es 
The f i fth  sorg hum var iety developed by 
F ranzke was released to County Crop 
Improvement membe rs i n  1958 . Dual was the 
f i rst dual-purpose var iety that  could be used 
fo r g ra i n  or forage. 
SD 102, a g ra i n sorghum vari ety, and the 
f i rst sorghum hyb r i ds developed i n  South 
Dakota  were released i n  1959 . Crop Improve­
ment members had d i f f iculty ra i s i n g  seed of 
SD 441 a nd SD 451 .  A yea r  late r Sakata  Hybri d 
P roducers a rra nged to produce and market the 
seed of both  hybr i ds .  Also, 125 pounds of 
Foundat ion seed of Teton, the fi rst pasture­
type alfalfa, were released to County Crop 
Improvement Associ at ions .  It had been deve­
loped by M .  W .  Ad ams and G.  Semen i uk of the 
Plant Pat hology Department . 
Gra i n sorghum SD 100, a pa rent of hyb r i ds 
SD 441 a nd SD 451, was rel eased as a va ri ety 
i n  1960 .  Gra i n  sorghum hyb ri ds SD 502 a nd SD 
503 a n d  the dual-pu rpose hybr i d SD 252F were 
released i n  1961 . Sokota Hybr i d P roducers 
made plans to produce and ma rket the hybr i ds .  
J .  G .  Ross released Oahe, a new var i ety 
of i n termed i ate wheat g rass, duri ng 1962 a n d  
Summer, a va ri ety of the wa rm-season sw i tch­
g rass i n  1963. T ravois, another pasture­
type al fa l fa developed by M. W .  Ad ams, M . D .  
Rumbaugh and G .  Semen i uk, was also released 
i n  1963. 
Alb rechtsen f i n i shed the development work 
started by Ha rpstead and  released O rtley oats 
a nd Summ i t  fl ax i n  1963 a n d  1964, respect i vely . 
C .  J .  Franzke, released Wi nner, a short­
season vari ety of g ra i n  sorghum be fore he 
ret i red i n  1964 . 
Hume, the fi rst wi nter wheat var iety deve­
loped i n  South Da kota, was released the fall 
of 1965 by D. G. Wells . It was one of the few 
va rieti es res ista nt  to race 56 of stem rust 
that  caused a $25 mill ion loss i n  1962 .  J. E .  
Grafui s made the ori g i nal cross and V .  A .  Di rks 
evalua ted i t  along wi th many others. Had  they 
rema i ned at SDSC i t  is possi ble t h at a si zable 
acreage of Hume would have been plan ted i n  
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1962 . The loss in 1962 could have been 
reduced . 
About 800 bushels of P r i mus, an ea rly ba rley 
va r iety developed by P .  B. P r i ce, were re­
leased to County Crop Improvement Assoc iat ions 
i n  1967 . It conta i ned some off-type plants . 
Duri n g  the next 2 yea rs they were removed and 
4,000 bushels of P ri mus II were released i n  
1969 . Kata oats developed by Ha rpstead and 
Albrechtsen was also released in 1969 . 
W i noka wi nter wheat, developed by D .  G. 
Wells, was released to County Crop Improvement 
Assoc i a t i ons dur i n g  the fall of 1968 . It was 
selected from the Canad i a n va ri ety, Wi nalta, 
w h i ch cont a i ned both  wh i te- and  red-chaffed 
st ra i ns .  The wh i te-cha ffed st ra i n  was res is­
tant to race 56 of stem rust . It was i ncreased, 
named Wi noka, and released . 
Other Changes 
The Mob ile Resea rch F a rm at Menno was closed, 
as scheduled, i n  1960 . It had been i n  operat i on 
for 5 yea rs .  
In the meant i me, the Southeast Sout h Dakota 
Exper iment Fa rm Associ at ion, wh i ch was i ncor­
porated in 1956, had been selli n g  sha res over 
a 13-county a rea . The assoc i at ion purchased a 
fa rm nea r Beresford and Centervi lle and the 
A g ricultural Experi ment Stat ion ag reed to con­
duct resea rch on  soi l  fert il i ty, crop produc­
t i on, d ra i n a ge, eros ion and  feed i n g of li ve­
stock. It accepted responsi bi l i ty for the fa rm 
on March 1, 1961 . Resea rch projects were i n i ­
t i ated that yea r .  
I n  1962, Dea n  O .  G. Bentley w rote, "The 
Va ri ety Test P rogram is a new service funct i on 
i n i t i ated duri n g  the bienn i um. Its purpose is  
to ca rry var iety tests on  a fee bas i s  to deter­
m i ne the adaptabi l i ty of commerci al va r iet i es 
of commerc i al crops offered for sale i n  Sout h 
Dakota where such i n format i on is desi red . An  
attempt is bei n g  made to run the prog ram on  a 
cooperat i ve bas is  w i t h  the seedsman and seed­
produc i n g  compan i es to the mutual benefi t of 
the trade and the fa rmers" (K-137) . 
In 1964, the Sout h Dakota Wheat Comm ission  
provi ded funds to  bui ld the plast i c  covered 
Greenhouse used pr imar ily for wi nter wheat 
breed i ng .  Also in 1964, a fter several yea rs 
of del i berati on, i t  was deci ded that crops 
and so ils resea rch would be di scont i nued at 
Cottonwood . 
The Cottonwood Substat ion was not a good 
locat i on for Agronomic  resea rch . The P i e r re 
clay soil of the South Farm was li g hter and 
more eas i ly worked, especi ally when wet, 
than the Orman clays of the North Fa rm (NW 
qua rter) . The P i erre clay, when t i lled pro-
perly become mellow, espec ially when a good 
supply of humus was present . Orman clay, 
li ke the Pi erre clay, was st i c ky when wet 
and formed hard clods i f  ti lled . The sur face 
cracked when dry . The soi ls of East Farm (SE 
quarter) were more workable than ei ther of the 
foregoi ng. In wet seasons it  was possible to 
cult i vate f i rst on fi elds on the East Farm . 
It was necessary to wa i t  2 or 3 days l anger 
for the soil  of the South Farm to dry and 
st ill several addi t ional days before ti ll ing 
the Orman cl ays of the North Farm (Bul 312). 
Most of East Farm was bei ng used for long­
term grazi ng studi es and was not avai lable for 
crops and soils research, whi le the soi ls on 
North Farm d id  not represent a very large 
area . The roll i ng topography on most of the 
stati on made it di f f i cult to locate areas wi th 
suff i c i ently uni form soi l  and topography to 
produce rel i able research results . Soi ls on 
the slopes and hill tops were th i n  and those 
on the lower flat areas were salty and not 
representat i ve of a very large area . 
R .  A .  Moore obtai ned a federal grant of 
$90,000 for pasture research . In 1965 he 
established the 2,265-acre Pasture Research 
Center in Faulk County and stocked it w ith 
300 Hereford hei fers . A 10-year cow-calf 
study was i n i t iated in cooperati on w ith 
members of the Ani mal Husbandry, Econom i cs 
and Agri cultural Engineeri ng Departments . 
For several years the poss i b i l i ty of closi ng 
the Northeast Mob ile Research Farm at Watertown 
was discussed . It had been scheduled to close 
i n  1960, however, farmers in  the area wanted to 
retai n  i t .  Consequently, a West Pra ir ie  Coteau 
Mob ile Research Farm was establi shed near Garden 
Ci ty in  Clark County dur ing 1965 . K i ngsley 
operated it as a satell ite from the Watertown 
farm . All soils i nvesti gati ons were di scon­
t inued at Watertown but crop breedi ng and 
test i ng nurseri es and weed research were 
conti nued . 
Crop producers in  northeast counti es com­
plai ned that research results obtai ned on 
the hi gher elevati ons of the Pra ir ie  Coteau 
di d not apply to the lower elevat i ons of the 
Whetstone Valley . Consequently, a Mob i le Re­
search Farm was establ i shed in  1968 near 
Tw i n  Brooks in Grant County . It, too, was 
operated as a satellite stati on from Watertown 
by K i ngsley . Both farms were closed in  1973 . 
Agronomy Greenhou se during 1 93 0 s  aid l 94 0 s  
Agronomy Seedhou se ( 1 947) and Greenhou se ( 1 94 9 )  Plast ic Covered Greenhou se ( 1 964)  
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CHAPTER I V  
PLANT PA THO LOGY 
George Semeniuk 
Earl y attent i on was  g i ven to the teach ing 
of Pl ant Pathology at South Dakota Agr i cul ­
tural  Col l ege . Pl ant Patho l ogy , l i ke Agronomy , 
Entomol ogy and Botany , was taught in agri cul­
ture courses by agri culturists  and botanists . 
Na gel ' s  concern for sol ving pl ant disease 
prob l ems  of the state wa s the dri ving force 
in the expans i on .  He wa s supported by the 
D i rector of the Agr i cul tural Exper i ment 
Stat ion ,  the Dean of the Divi s i on of Agri­
cul ture , and department heads w i th whom he 
interacted . He advi sed hi s sta ff on problems 
a s s i gned them , supported them in their needs 
before the adm in i stration , and often hel ped 
them in  f ie l d surveys and in the conduct of 
f i e l d  and greenhouse experi ments .  In add i ­
t i on ,  he managed a corn d i sease project and 
devel oped a number of superior inbred l i nes 
of corn. Enthus iasm for and devotion to 
Pl ant Patho l ogy cont i nued unab ated beyond 
Earl y Exper i ment Stat i on pub l i cati ons 
pert a i n ing to pl ant diseases inc l uded four 
bul l et ins  written by T. A. Wil l iams dur i ng 
the earl y 1890s , a fi fth by D .  A. Saunders 
i n  1902 and a sixth bul l etin by E. W .  Ol i ve 
in 1909 .  Arthur T .  Evans was l i sted as 
an Agronomist-Crops Patholog i st in  Experiment 
Stat i on bul l et i ns wri tten from 1921 to 1923 .  
W a l ter F .  Bu chhol tz became the Experi­
ment Stat i on Patho l og i st i n  1940 and for 
a l l practi cal purposes was the first 
patholog i st in South Dakota . He came 
from Iowa and had a research appo i ntment 
w i th no teachi ng respons ibil ities . In 
1944 he brou ght Cl atus M.  Na gel from 
I owa as an assoc i a te . After Buchhol tz 
returned to Iowa in l ate 1945 , Nagel 
was a l one for several  years. He was  
named Department Head in 1947. Under 
h i s supervis i on the s i ze of Pl ant 
Pathology increased cons i derably . The 
staff incl uded a max i mum of 20 persons 
from 1955 to 1966 . Incl uded were nine 
doctorates , three ma ster s ,  severa l  
a s s i st ants and ful l-ti me cl erical , 
greenhouse , and fiel d techni c i an s .  
Thomas A .  W i  1 1  i ams 
DeAl ton Saunders 
W i l l i am A .  Wheel er 
Dr . E. W .  01 i ve 
C .  W .  Michel 
Dr . Arthur T. Evans 
Dr. E. J .  Pel try 
Dr . Ward E. Mi l l er 
Dr . Leon  C .  Snyder 
Dr. Ro l and V .  Rethke 
Dr. John M. Winters 
h i s  ret i rement as Department Head . 
Under Nagel 's  adm in i strati on the teachi ng 
of  Pl ant Patho l ogy , which had been done in the 
Botany Department , became a function of the 
Pl ant Patho l ogy Department . Teaching  curri cu­
l um for B . S . , M . S .  and Ph . D .  degrees were 
devel oped . The department then partic i pated 
in the three area s of activity--Research , 
Teaching  and Statew i de Servi ces . Extension 
was added in April 1962 when Leon S. Wood 
became the first Extension Pl ant Patho l og i s t .  
Na gel resigned a s  Department Head during 
the spr ing of 1969 . The department became 
part of the Pl ant Sc ience Department Ju l y 1 ,  
1969 , and Wood became part of the Extension 
a gronomy group on the same date . 
EARL Y  TEACHERS 
1891-1896 
1896-1903 
1904-1907 
1907-1912 
1913-1920 
1923-1928 
1921 -1923 
1928-1950 
1936-1940 
1941-1943 
1946-1948 
Botanist 
Botani st 
Botan ist 
Botanist 
Botanist 
Botan i st 
Botanist 
Botani st 
Botan i st 
Botanist 
Botani st 
RESEARCH AND TEACHING PATHOLOGISTS 
Dr. Wa l ter F .  Buchhol tz 1940-1946 Pl ant pathol ogist 
Dr . C l atus M. Nagel 1944-1975 Department hea d ,  1947-1969 
Dr. George W .  Bruehl 1948-1952 Cereal root rot (USDA) 
Dr. L l oyd T. Ri chard son 1949-1951 Potato & Tomato diseases 
Dr. John T. Sl ykhu i s 1949-1952 Cereal viruses 
Dr . Ri chard H .  Converse 1950-1952 Teac hing , Sorghum diseases 
Dr . Allyn A.  Cook 1952-1954 Septoria l eafspot of tomato 
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Dr .  George Semeniuk 
D r .  Cl eon J .  Mankin 
D r .  Joe F. Hennen 
D r .  Me rl e E. Michael son 
D r .  Leon S .  Wood 
D r .  Richa rd E .  Ohms 
Dr .  Herbert G .  Pu l sifer 
D r .  James D .  Panzer 
D r .  Fiel ds Caveness 
D r .  Frederick E. VanNost ran 
D r .  George W. Buchenau 
D r .  Wa l  t er C. Mu el l er 
D r .  Kenneth Fishe r 
Dr .  Ve rny l D .  Pederson 
Dr .  James M .  McQuire 
D r .  Gert B. Or l ob 
D r .  Lester W .  Ca r l  son 
D r .  Richa rd B .  Ma l ek 
P rof . Gera l d Thorne 
Dr .  James D .  Smol ik 
Dr .  Wayne S .  Ga rdner  
Dr .  Jack Otta 
1952-1975 
1953-1981 
1954-1958 
1954-1959  
1955-1958 
1955-1957 
1955-1961 
1957-1959 
1958-1959 
1958-1961 
1959-
1960-1960 
1960-1963 
1960-1967 
1961-1963 
1961-1966 
1963-1966 
1964-1968 
1966-1973 
1967-
1967-
1969-1979 
A l fa l fa, cerea l rusts, sil a ge 
spoil age & root rot 
Range grass & sorghum diseases 
Cerea l diseases 
P asmo of fl ax (USDA ) 
Oat diseases (USDA) 
Cereal  root rot 
Teaching, Stone fruit viruses 
Virus diseases 
Nematoda l diseases 
Action of fungicides 
Cereal  diseases & breeding 
Virus diseases 
Fungicides, Sugar  beet diseases 
Rhizotonia & pasmo of fl ax, 
Bar l ey l oose smut 
Nematoda l diseases 
Virus disease, wheat st reak 
Potato & Suga rbeet diseases 
Nematoda l di seas es 
Specia l appt . on nematodes 
Nematodal diseases 
Virus diseases 
Bacteria l diseases 
TEACHING 
I nitia l l y, courses in ag ricul ture probab l y  
incl uded discussions of pl ant diseases a l ong 
with topics in othe r discipl ines . However, 
beginning in 1892 distinct courses, such as 
mycol ogy with emphasis on pl ant pa rasitic 
fungi, and one or two courses in P l ant 
P athology were taught . The courses were 
taught in a depa rtment that had several name 
changes . It was Botany and P l ant P athol ogy 
f rom 1911 to 1918, Botany and P l ant Diseases 
f rom 1 918 to 1923, Botany and P l ant P athology 
f rom 1924 to 1928, and Botany, P l ant 
Pathol ogy and Bacteriol ogy between 1928 and 
1950 . 
enl a rged by higher  enrol l ment in the Depa rtment 
of Horticul ture . The success and popul a rity of 
the prog ram was l a rgel y due to excel l ent teachin 
by Converse, Pul sifer, Panzer, Fisher, Buchenau, 
Mankin, Pederson, Ga rdner, Smol ik and Otta . 
In 1950 the P l ant P athol ogy Depa rtment 
assumed the responsibil ity for teaching . Staff 
with more expertise was hired and more sophis­
ticated courses were taught . The Bache l or of 
Science deg ree in P l ant P athol ogy was initiated 
in 1950, Master 's in 1952, and the Doctorate in 
1955, a l l in the Col l ege of Agricul ture .  
In 1958 the Bachel or 's of  Science deg ree 
in P l ant P athol ogy was a l so initiated in the 
Col l ege of Arts and Sciences . Seventeen cour­
ses we re offered inc l uding thesis, seminar, 
and specia l probl ems . The el ementa ry under­
g raduate teaching prog ram enrol l ed about ZOO 
students per yea r  after the late 1950s . Enrol l ­
ment inc reases began with the int roduction of 
the popul a r  2-credit hour el ementary course 
"P l ant P athol ogy in Human Affairs", and was 
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Upper l evel underg raduate and graduate 
courses were taught by Semeniuk, Mankin, 
Or l ob, Car l son, Ma l ek, Gardner, Otta, 
Buchenau and Smol ik . 
DEGREES  GRANTED 
Deg rees granted to students in P l ant 
Pathol ogy a re the fol l owing :  
Bachel or  of Science Degrees 
James Norman Hauck 
Dennis Roy Heifner 
Kenneth C. K ruse 
Or l ando S .  Watson 
B ruce . L .  Davidson 
F red L .  Bode 
Joann Safford 
Fred J .  Ba rtl ing 
Steven L .  Schwerin 
Daniel L .  Wendel l 
Timothy R. Schul tz 
Master of Science Deg rees 
Michael Komanetsky 
Vernyl D .  Pederson 
1958 
1960 
1961 
1968 
1969 
1970 
1972 
1972 
1973 
1975 
1976 
1956 
1958 
Surindar M. Paracer 1962 
Neil E .  Martin 1964 
J osefina B. Tunac 1968 
Gil Cook 1969 
Mayo E .  Wetterberg 1970 
Bruce L. Davidson 1973 
Fred L .  Bode 1974 
Raymond L .  Mernaugh 1976 
Sandra J .  Fryda 197 7 
Douglas J .  Fiedler 1979 
Doctor of Philosophy Degrees 
Ibrahim A .  Al-Sohaily 1961 
Gordon A .  Nelson 1961 
Fazal Rahman 1972 
James D. Smolik 1973 
Charles R.  McMullen 1975 
Venance H .  Lengkeek 1978  
RESEARCH 
During early years most of the emphasis was 
on teaching. Some students were encouraged to 
pursue Plant Pathology professionally , which a 
number of them did at other schools . Except 
by some early botanists , research under the 
auspices of the Agricultural Experiment 
Station appears to have been minimal . 
Early station bulletins dealing with plant 
diseases included four bulletins by T .  A .  
Williams: "Notes on Parasitic Fungi observed 
in Brookings during the Summer of 1891"; "Some 
Plants Inj urous to Stock" , which included a sec­
tion on ergot in grasses and on ergotism in 1893 ; 
"Common Fungus and I nsect Foes of Farm an Garden" 
also in 1893 ; and "Potato Scab" in 1896. 
"Treatment of Smuts and Rusts" was written 
by Saunders in 1902 and "Rusts of Cereals and 
Other Pl ants" by E. W .  01 ive in 1909 . Dr . 
Olive also published studies on rust in 
Phytopa;tholog y and in Sue.net . 
L ate in 1920 , Dr . A. T. Evans , Professor of 
Botany at Huron College , was appointed Associate 
Agronomist-Crops Pathologist by the Agricultural 
Experiment Station to control wheat rust through 
the development of resistant varieties . His 
stay with the project was terminated in 1923 
when he was named professor in the Department 
of Botany and Plant Diseases . 
Thereafter there appeared to be no con­
certed effort to foster pl ant pathological 
works within the station until W .  F. Buchholtz 
from the Department of Bot any and Pl ant 
Pathology of Iowa State College was appointed 
Plant Pathologist in 1940 to head proj ects 
dealing with root rots of cereals and range­
land grasses . 
The first year Buchholtz was listed with 
the Agronomy Department , the second as Plant 
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Pathologist within the Experiment Station , and 
in 1943 as Plant Pathologist in the Department 
of Plant Pathology . He had an office and 
laboratory in Room 119 of the Administration 
Building and planted experimental plots on 
West Agronomy Farm , but had no greenhouse 
facilities . 
Buchholtz traveled extensively in the 
state , learned its plant disease problems , did 
much to establish a sound basis for research 
on the control of crop diseases , and laid the 
groundwork for the development of a depart­
ment . He identified some of the fungal agents 
responsible for root rots in cereals and range­
land grasses , made similar findings with corn 
stalk rot , sugar beet root tip rot and sor­
ghum seed rot . He became interested in the 
control of septoria leafspot of tomato , potato 
scab , seed rotting , diseases of trees in farm 
shelterbelts and diseases of horticultural 
crops . 
He realized the need for additional staff 
and recommended to I .  B. Johnson , Director of 
the Agricultural Experiment Station , that Dr . 
C .  M. Nagel of Iowa State College be appointed 
Assistant Plant Pathologist January 1 ,  1944. 
Nagel was employed initially to develop a 
variety of septoria leafspot-resistant toma­
toes and a strai� of cottonwood tree that 
would tolerate the rust that caused premature 
defoliation in shelterbelts resulting in 
winterkill . They shared the same office and 
research facilities . 
Buchholtz resigned in late 1945 to return 
to the Iowa State College staff . 
The Department of Plant Pathology was 
established in the Division of Agriculture in 
1947 with Nagel as Department Head . At that 
ti me and until the summer of 1955 , the depart­
ment used a portion of an Agronomy Greenhouse 
for research. 
George W .  Bruehl was the first to become 
associated with Nagel and he was quickly 
followed by others . This expansion followed 
the need for additional areas of pl ant patho­
logical expertise in research and in the 
accompanying specialties of teaching Plant 
Pathology at the undergraduate and graduate 
levels , beginning with the school calendar 
year 1950-1951. 
The staff was cramped for space until the 
summer of 1952 when it moved to the newly 
completed Agricultural Hall. It had four 
offices in rooms 102 through 108 , two large 
laboratories in rooms 101 and 103 , and a 
classroom . These facilities were soon out­
grown and the South Dakota Crop Improvement 
Association convinced the State Legislature 
to provide funds for larger facilities . 
In 1955 the Department of Plant Pathology 
moved to its  newly completed quarters. At 
the same t ime i t  acqu i red the 30-acre Plant 
Pathology Farm, located les s  than 112 m ile east 
of the off i ce, for f ield experi ments. It 
i ncluded a f ield house for storage of f ield 
plot equi pment, and water was available for 
i rri gat i on. 
Plant Breed i ng 
C. M. Nagel was anpl oyed in it ially to deve-
1 op a rust-res i stant cottonwood tree var iety 
and a l ine of tomatoes tolerant to septor ia  
leafspot. In 1954 he released the wi dely­
accepted S i ouxland poplar, a rust-res i stant, 
cottonless  poplar w i th the branchi ng hab i t  of 
a spruce tree. Gurney Seedhouse, one of 
several nurseri es that marketed the var iety, 
sold 1 1/2 m i ll ion seedl i ngs. Control of 
septor ia  leafspot on tomato proved more 
d i ff i cult. 
D i seases of Wheat 
Wheat streak mosa i c  became a menace to 
w i nter wheat i n  1947. It caused millions 
of dollars of losses to wi nter wheat 
producers unt i l  Slykhui s, Hennen, Orlob, 
Nagel, Buchenau, and Gardner contr i buted 
s i gn i f i cantly to the b iology of the prob­
lem and developed a rather s i mple and 
un i que, but effecti ve control procedure. 
Thi s  involved a change in  cultural 
practice--a delay i n  planti ng date for 
w i nter wheat. 
It was demonstrated in numerous f ield 
experi ments that a 3-week delay, from 
mi d-August to September 10-14, markedly 
reduced yi eld los s  by reduc i ng the vector 
transm i s s i on of the virus. Fall temperatures 
below the feed i ng temperatures of the vector, 
the wheat leaf curl m ite, EMophye.-6 tu,.u,pae, 
controlled vector acti v ity. Control was thus 
accompl i shed wi thout any expense to the wheat 
grower. Before control measures were known, 
f i elds several hundred acres i n  s i ze became a 
total los s. 
Otta d i scovered the Pheudomoue.-6 hyMngae 
that caused leaf necros i s i n  spr i ng and wi nter 
wheats. The bacteri um was seed borne and 
w i dely d i str i buted in the North Central Region 
of the U.S. He learned that some wheat 
var iet ies  were res i stant to the di sease and he 
i mplemented a chem ical control program for 
Jun i per bl i ght ( Phomophv.i jurupe11.ovo1ta) i n  
nurser i es. 
Buchenau developed an aeri al spray advi sory 
system for chemi cal control of cereal rusts on 
both wi nter and spr i ng wheats. Semen i uk 
stud ied the take-all and Pythi um root rot 
d i seases of wheat. 
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D i seases of Other Crops 
Mank i n  determ ined the presence of races of 
the head smut pathogen (spha�e1.othe�a 
Jte,u,ana) in corn and in sorghum. He deter­
m ined that the important cause of poor field 
stands of sorghum was due to extremely f ine 
ha i rl i ne cracks in  the seed coat developed 
from harvest operati ons. The cracks presented 
easy penetrati on by seed-rott i ng fungi wh i ch 
could be controlled by seed treatment chem i cal s. 
Otta implemented a chem i cal control program 
for Jun i per bl i ght, Phomophv.i jurupeAovoJta i n  
tree nurser ies  and studied methods of control­
l i ng canker in cottonwood and S i ber ian elm 
trees. 
Semeni uk i nvest i gated the epi dem iology 
and control of common leafspot, yellow 
leafblotch and bacter i al wi lt di seases of 
alfalfa. Carlson conducted s i m ilar stud ies  
w i th Cercospora leafspot of sugar beets, 
whi le Pedersen conducted s i m ilar exper i ments 
w i th Pasmo and Rhi zoctoni a  di seases of flax. 
The relati on between soi l  populati ons of 
Pythi um to stand dens i ty of newly seeded 
alfalfa also was invest i gated by Semeni uk. 
He and Mank i n  determ ined the occurrence 
and development of Sc.le11.ophtho1ta ma�JtohpoM 
on cereals and grasses in South Dakota and 
the Northern Great Plai ns. 
Nematodal D i seases 
Profes sor Gerald Thorne, nematolog i st and 
professor emer itus, Un i vers i ty of W i scons i n, 
made an outstand i ng taxonomi c  study of the 
plant paras i t i c  and free-l i vi ng nematodes of 
South Dakota and the North Central Region. 
Thi s  study resulted i n  two major publ i cat i ons : 
techn ical bull et i ns 31 (1968) and 41 (1974), 
"Nematodes of the Northern Great Pla ins." 
Smol ik  ident i f i ed as many as 100 soil nema­
todes speci es i n  a nat i ve range s i te and 
d i scovered plant feed i ng nematodes consume as 
much i f  not more range grass  vegetati on than 
cattle. He also ident i f i ed 40 spec ies i n  
i rr i gated corn f ields. W i th so il  appl icat i on 
of a nematoci de, he obtai ned 7-15% y i eld 
i ncreases in  corn followi ng control of les i on 
nematodes, 15-34% y i eld increases i n  sorghum 
from control of the stunt nematode ( Tylen­
�ho1thyn�hUh hp.) and the stubby root nematode 
( TM�hodoya/2 hp .)  and 20 to 43% y i eld increases 
in spri ng wheat from control of a comb i nat i on 
of stunt nematode, dagger nematode, les i on 
nematode and pi n nematode. Les ser y ield 
i ncreases were obta i ned w ith other crops. 
Along wi th Malek, he al so demonstrated the 
pathogen ic i ty of stunt nematodes to Kentucky 
bluegrass  and impl i cated the dagger nematode 
as a factor i n  the decl i ne of shelterbelts. 
V i  ruses 
S l ykhu is  discovered and named the vi rus that 
caused wheat st reak mosai c .  He l earned that it 
was tra sm itted by an insect vector .  Or l ob added 
to the know l edge about the b i o l ogy of the trans­
m iss i on of the d i sease by the wheat curl mite.  
Gardner devel oped a prog ram for students and 
staff fo r p ract i cal use of the el ect ron mi cro­
scope for teachi ng, research and disease diagno­
s i s .  He used the m i c roscope to discover the pre­
sence and l ocat i ons of vi rus and accompany ing 
i nc l us i on bod ies in pl ants . He rel ated the onset 
o f  wheat st reak mosai c vi rus in  w inter wheat to 
several pl ant sources and showed that some 
var ieties had some to l e rance to the vi rus .  He 
discovered new p l ant hosts fo r several vi ruses . 
T o x i geni c it ies 
Semeni uk in  cooperati on w i th poul tryman C .  
W .  Carl son and veter inar ian G. S .  Harshf ie l d, 
determ ined the tox i gen i c i t i es of vi rtual l y  al l 
spec ies of A◊peJr.g<l'1'.u/2 to chi cks and mi ce that 
were fed soybean and wheat diets mol ded w i th 
the fungus . Semeni uk, Carl son, and b i ochem ist 
J .  S .  Pa l mer dete rm ined the natu re of the 
g rowth benef i c i a l  effects of ce rtain  mol dy 
feeds to chi cks . 
Ga rdne r showed that ai r- pol l utant effects on 
p l ants were w i de ly  dist ributed in South Dakota . 
Pub l i cati ons 
Research resul ts of the staff were 
pub l ished in sc ient i f i c  j ournal s such as 
West side o f  P lant  Physiology Laborat or ies 
Annexed to west s ide of Plant Pathology (1971) 
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Phy:topa..thology, Plant V,u., etv., e. Re.po.tdeJr., 
Jou!l.na1- 0 6  Ne.ma..tology, several Canad ian and 
European journal s, S . V . Academy 0 6  Sue.nee., 
South Dakota Ag ri cul tural Exper i ment Stati on 
bul l et i ns, S . V . Fa.Jun and Home. Re.◊e.aJtch, and 
departmental pamphl ets . 
E xtensi on 
A l i m ited amount of informati on ab out pl ant 
di seases was gi ven to farmers by Extens i on Ag­
ronom ists and research Patho l og ists fo r 2 to 3 
decades . It became a perm anent pa rt of the 
Depa rtment of P l ant Patho l ogy w i th the appo i nt­
ment of Leon S. Wood as Extens i on P l ant Patho­
l og i st in Apri l 1 962 . He was the f i rst Exten­
si on P l ant Pathol og ist at SDSC and conti nues in  
that posi t i on .  
He had been on the Department 's research 
staff from 1 955 to 1 958 w i th the D i visi on of 
Ce real C rops and D i seases, USDA, conducti ng 
research on oat di seases . 
W i th ass i stance from C .  J. Mank i n, he iden­
ti f ied pl ant di seases sent to the department 
by South Dakotans, ini ti ated assays fo r l oose 
smut in seed barl ey, and in it i ated detecti on 
and control of the Dutch el m disease . 
I n  add it i on he was on cal l to advi se County 
Agents, farmers, home gardners, and other 
pl ant propagators on pl ant di sease prob l ems 
and on regul ati ons concern i ng the use of che­
m i cal s for thei r contro l . Wood al so conducted 
b i annual surveys fo r wi nter wheat di seases and 
supervi sed the potato cert i f i cati on pro g ram 
for South Dakota . 
Plant Pathology Complex (1955) 
Renamed Plant Sc ience  Bu ild ing in 1972 
L 
CHAPTER V 
ENTOMOLOGY-ZOOLOGY 
Entomology and Zoology were taught at the 
Dakota Agricultural College as early as 1887. 
An Assistant Entomologist was appointed in 
1888 and the Entomology-Zoology Department was 
formed in 1920. The department was dissolved 
in 1979  and Entomologists were transferred to 
the Plant Science Department. 
DEPARTMENT HEADS 
Though the Department of Entomology was 
a department for more than 80 years, only 
three men served as Head. They served a total 
of 63 years. 
Harry C. Severin 
Dr. Gerald B. Spawn 
Dr. Robert J. Walstrom 
H .  C .  Severin-1914 
1916-1953 
1954-1963 
1963-1979  
R .  J .  Wa lstrom 
E XTE NSION LEADERS 
E xtension Entomologists, like E xtension Ag­
ronomists, were responsible to the Director of 
E xtension. In the late 1960s and 1970s, they 
reported to the Head of the Department of 
Entomology-Zoology. On July 1, 1979,they be­
came part of the Plant Science E xtension staff .  
Anson L. Ford 
George I. Gilbertson 
John A. Lofgren 
William M. Hantsbarger 
Gale B. Mast 
Dr. Benjamin H. Kantack 
Dr. Wayne L. Berndt 
1920-1934 
1937-1943 
1951-1955 
1958-1961 
1961-1962 
1962-
1963-
In 1976 Dr. Edward U. Balsbaugh, Jr., 
Zoologist in the Entomology-Zoology Department, 
wrote "Hi story of Entomology-Zoology at SDSU" 
in commemoration of the national bicentennial 
celebration. It was updated by Entomologist 
Burress McDaniel in 1980. 
Balsbaugh and McDaniel 
Insects were always of concern to residents 
of South Dakota and in all probability will 
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remain so far into the future. Insects pre­
ceded even pre-historic man and continued to 
trouble the Indians into historic times and 
later, the early white settlers. 
On May 4, 1877, the Governor of the DaKota 
Territory declared a territorial day of prayer 
to deliver the area crops from total disaster 
caused by continuing grasshopper devastations. 
S uch early recognition of the severity of 
insect problems in South Dakota led to the 
inclusion of Entomology classes among the 
first curricula at Dakota Agricultural College 
in 1884. The Agricultural course and the 
General Science Course included Entomology and 
Zoology as required subjects. The Agricul­
tural course included : Physiology and Anatomy, 
Zoology, Entomology, Embryology, and Elements 
of Biology; and the General Science Course 
listed all of the aforementioned, except 
Entomology. 
ORGANIZATION 
The first instructor for both Entomology 
and Zoology was probably I. H. Orcutt, M.D. 
Ph.D., who was elected Professor of Natural 
Sciences in 1885 and Professor of Zoology, 
Entomology and Physiology in 1887--the first 
year that classes in either topic were taught. 
Investigational work in Entomology financed 
through Experiment Station funds, began in 
South Dakota on July 1, 1888. The first 
Station Entomologist was I. H. Orcutt. John 
Aldrich was appointed Assistant Entomologist 
on that date. He was the first full-time 
Entomologist and the first alumnus to receive 
a staff appointment. He held the position for 
3 years. 
Entomology was involved in two of the four 
major activities of the college--Teaching and 
Research. 
One employee handled more than one 
discipline most of the time for a third of a 
century. Over a 5-year period (1887-1892 ) 
Zoology, Entomology and Physiology were com­
bined with one staff member for 3 years and a 
second staff member for 2 years. Entomology 
and Botany were handled by one person in 1893, 
1894 and 1896-1906, but there was one full­
time employee for Entomology in 1895 and 1907-
1920. 
In 1920 Entomology and Zoology were com­
bined into the Entomology-Zoology Department 
with Harry C. Severin as Department Head. 
Also in 1920, Anson L. Ford became an 
E xtension Horticu l ture-Entomology Specialist. 
Though he was not assigned to either depart­
ment, Entomology became involved in Extension, 
the third of the four major areas of activity 
at the College. 
In 1925 the Department was transferred from 
the Division of General Science to the Division 
of Agriculture (Regents ' minutes), but the 
name of the department did not change until 
July 1, 1979. 
Dr. Gerald B. Spawn, a Zoologist, joined 
the Department in 1938. He introduced five 
new courses in Wildlife and Wildlife Manage­
ment the first year. The college catalog 
for 1939- 1940 included a major in Wildlife 
Techniques (K-86). It proved to be a popular 
curriculum. 
In 1963 Wildlife staff members formed a 
Wildlife Department with Spawn as Department 
Head. The Department was later renamed 
Wildlife and Fisheries Sciences. 
Dr. Robert J. Walstrom was appointed Head 
of Entomology-Zoology in 1963. He served 
until July 1, 1979, at which time Entomology 
was placed in the Plant Science Department and 
Zoology was combined with the Botany-Biology 
Department to fo rm the new Biology Department. 
ENTOMOLOG ICAL RESEARCH 
Entomological research began in the Agri­
cultural Experiment Station when I. H. 
Orcutt initiated studies on the potato beetle. 
In 1886 Orcutt described the damage of this 
pest and recommended controlling it with Paris 
green insecticide. In 1888 and 1889, respec­
tively, he published a bulletin on the need of 
entomological investigations in South Dakota 
and a general publication on entomological 
pests in the state, in which he cautioned that 
patented insecticides were generally too 
expensive to use. 
F rom 1905 to 1925, the office of the State 
Entomologist for South Dakota was filled by 
the Experiment Station Entomologist. His 
official duties were to inspect the nurseries 
of South Dakota, issue certificates of 
inspection, and collect fees. 
In 1909 H. C. Severin was named Professor 
of Entomology and Nature Study. Now the 
study of nature was condoned, at least in 
title. He became Experiment Station Ento­
mologist in 1916. However, entomological 
investigations were primarily "mission­
oriented". Early experiment station publi­
cations ( i.e. from 1888-1930) dealt mainly 
with garden pests, pests of trees, flies, 
grasshoppers, and pests of cattle. The 
making of a permanent insect collection 
also began at th i s  time and, this too, 
assumed pragmatic significance as it deve­
loped in size and arrangement. 
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In 1931, James W. Wilson, long-time (1902-
1937) Director of the Agricultural Experiment 
Station wrote, "Although Entomology figured 
from the first on the station records, it 
hardly had an independent existence for many 
years as the early Entomologists were either 
interested in other matters or had little time 
to give to the subject. Robert Matheson, in 
charge of Entomology from 1907 to 1909, was a 
scholarly bugman but he wrote no bulletins. 
With the appointment of H. C. Severin in 
1916 things became different. He had the 
interest and found the time to do excellent 
work. With his assistant George I. 
Gilbertson, he wrote a number of valuable 
bulletins. The value of Professor Severin 's 
work was greatly increased by the opportuni­
ties as State Entomologist, which position 
he has had from 1909" (W-89). 
Grasshoppers 
During the 1930s, both Entomology research 
and Extension work involved grasshopper con­
trol investigations. Control studies and 
surveys were conducted. The public benefited 
from recommendations of efficient use of baits 
for control of these pests, as well as from 
the surveys which were useful for predicting 
outbreaks. As a consequence of these surveys, 
the department insect collection greatly 
enlarged. For example, in 1936 over 10,000 
specimens of various grasshoppers and their 
relatives were added to the collection. 
Livestock Insects 
Programs during the 1940s included recom­
mendations for controlling pests of Victory 
Gardens during the war years and then in the 
latter half of the decade, advisement to the 
livestock growers on means of controlling 
screwworms. 
In the late 1940s and early 1950s, research 
and Cooperative Extension work was conducted 
with the Livestock Sanitary Board in the area 
of Highmore. These programs amply demonstrated 
that livestock pests, such as screwworms, cattle 
grubs, stable flies, mosquitoes, lice and mites 
could be controlled by cooperative efforts. 
In the early 1960s the face fly became a 
pest to livestock in South Dakota. The insect 
fed on mucous secretions around the eyes and 
muzzle of livestock. Not only did it prevent 
normal feeding--and hence reduction in weight 
gains--but it also was responsible for trans­
mission of organisms causing pink-eye, a 
major source of blindness in cattle. 
Work began in South Dakota with aerial 
application of insecticides for control of 
face flies, as well as horn fl ies--probably 
the fi rst aeri al appl i cat i ons for rangeland 
cattle. Because i t  was the first t ime thi s  
techni que had been used, requests for infor­
mat i on were rece ived from the major cattle 
ra i s i ng areas of the world. 
Mosqu i toes 
A survey of the mosqui toes of South Dakota 
also was conducted dur i ng the 1960s and con­
trol techni ques were developed for supress i ng 
the i r  larvae . Not only were these controls 
adopted by many mun ic i pal i t ies and count i es 
for the benef i t  of public  health, but the sur­
vey was a boon to current research by the 
M i crob i ology Department 's i nvest i gat i ons of 
encephal i t i s  whi ch i s  transmi tted by mosqui ­
toes . 
Alfalfa Insects 
Invest i gat i ons of insects associated w i th 
alfalfa commenced in  the 1960s . These i ncluded 
two separate aspects . One invest i gat i on i n­
cluded the use of i nsect poll i nators to i ncrease 
seed set . Honey bees were compared wi th newly 
i ntroduced leaf- cutter bees, whi ch proved to be 
h i ghly effi cient as poll i nators. 
The � falfa weevil entered South Dakota 
from the west and from the southeast .  Control 
measures were studied, i nclud i ng vari ous che­
mi cal and physi cal means, as well as i ntroduc­
t i ons of parasi t i c  enemies .  In 1973 a t i ny 
parast i c  wasp (Ba;thyplectv., annUl!u..6) wh i ch 
attacked the alfalfa weevi l was recovered in  
South Dakota. Th i s  speci es had been released 
i n  1971 i n  hopes that i t  would become estab­
li shed and serve as a b iologi cal damper on 
the alfalfa pests . 
Corn Insects 
Some of the f i rst attempts at b i ologi cal 
control of insect pests were made . Newly 
i ntroduced problems to corn, the European 
corn borers, were attacked by i ntent i onal 
i ntroduct i ons of Lydella fl ies and Ho�ogenv., 
wasps, released in an attempt to reestabli sh 
an already disrupted ecosystem . 
Research on corn insects dur i ng the 1960s 
and cont i nui ng i nto the decade of the 1970s 
i nvolved the three species of corn rootworms . 
Vari ous chem i cals were tested so that eff i ­
c ient controls could be recommended . Of 
s i gni f i cance in  these stud ies was the demon­
strat i on, in  1964, that corn rootworms had 
developed genet i c  res i stance to certa in  
i nsect i ci des . 
Rangeland Insects 
The surpr i s i ng discovery, i n  the early 
1970 's, that mi tes and scale i nsects extract 
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amaz i ng amounts of nutr i ents from rangeland 
grasses that could otherwi se have gone i nto 
the product i on of beef was of gfeat si gni f i ­
cance. T h i s  discovery resulted from comb i ned 
work on rangeland i nsects through the Exper i ­
ment Stat i on and a cooperat i ve i nvest i gat i on 
of the Internat i onal B iolog ical Program, 
i nvolving several uni vers i t i es of the Great 
Plai ns .  
Greenbugs 
Pests of small grai ns, spec i f i cally wheat 
and sorghum, i n  the early 1970s i ncluded the 
greenbug, a plant louse wh i ch annually was 
blown i n  from the South . The evolut i on of 
new stra ins of greenbugs, i nclud i ng resi stant 
forms, di ctated that cont ro 1 methods i nc 1 ude 
parasi te introduct i ons, as well as i ntegrat i ng 
these w i th systemi c  chemi cals . 
Weeds 
New techni ques for controll i ng weeds w i th 
i nsects were also attempted i n  the 1970s . 
Several speci es of insects, wh i ch fed only 
on a gi ven weed, were brought i nto the state 
i n  attempts to establ i sh them here . Such 
methods could lead to cheap control means 
w i thout adversely affect i ng the environment . 
THE INSECT COLLECT I ON 
The establishment of a museum was an early 
pri or i ty w i th the founders of the college . The 
Second Annual Catalog (1886-1887) i ncluded the 
f i rst report on the museum, wh i ch was housed 
i n  " • • •  one of the largest, most commodi ous and 
beaut i ful rooms of the Terr i tory . "  The museum 
conta ined mi nerals, shells, fossi ls, and zoolo­
gi cal speci mens, and plans had been lai d  to 
enlarge the collect i ons as rapi dly as poss i ble 
i n  other areas, includi ng Entomology. I. H .  
Orcutt, was the fi rst Curator . 
In 1888 John M. Aldri ch joi ned the staff 
of the Department of Entomology . More than 
l i kely, Aldri ch contri buted enthusi ast i cally 
to the Insect Collect i on dur i ng hi s employment 
at Dakota Agri cultural College for he later 
attained consi derable renown as a spec ial ist 
of fl ies .  
In  1892 Entomology was associ ated wi th Botany 
and the Entomology collect i on was separated from 
the Museum, wh i ch had been si tuated on the thi rd 
floor of the Mai n Bu i ld i ng (Central). The In­
sect Collect i on was transferred to the second 
floor of the old dormitory bui ld i ng (South) and 
was curated by Professor Thomas Albert W i ll iams 
i n  the Botani cal and Entomologi cal Laboratori es .  
The Tenth Annual Catalogue and Calendar of 
the South Dakota Agri cultural College for 1893-
1894 reported that " • • •  the insect collect i on i s  
a representat i ve one, and is part i cul arl y ri ch 
i n  benef i c i al and noxi ous spec ies found in the 
state " 
De Al ton Saunders was named in  1896 to 
rep l ace Wi l l i ams. Saunders served through 
1903. From 1 903 to  1906, the Insect Col l ec­
t i on was in the charge of Wi l l iam Arch ie  
Wheel er, Professor of Botany and Entomol ogy. 
In 1906 Robert Matheson was named Instructor 
i n  Entomol ogy, tak ing over from Wheel er. 
Separat i on of the insect specimens from the 
Museum proper in  1892 proved to have been of 
l i tt l e  l ast i ng benef it for the permanence of 
ei ther col l ecti on. The Museum ' s  col l ecti on of 
mammal s and birds became negl ected and severel y  
deteri orated, espec ial l y  after having been 
moved to South (now the Ol d Extens i on Bui l ding). 
The fumes from a soi l s  l aboratory rui ned most 
of the bi rds and mammal s. 
The insect col l ecti on fai red l i tt l e  
better. When Sever in  came to South Dakota 
State Col l ege in 1909, he reported that there 
was no col l ecti on of insects in the col l ege 
worthy of the name. The few hundred spec i mens 
that were i n  the department were "moth" eaten 
and i n  such a state that it was necessary to 
destroy them. 
Ch iefl y through Sever i n 's efforts, the Insect 
Co l l ecti on grew by l eaps and bounds. It was 
housed i n  the Hort i cul ture Bui l d ing unti l 1935 
when it was transferred to the "Entomol ogy 
Annex" of the Extensi on Bui l d ing, a structure 
presentl y  (1975) used for musi c practi ce. 
The Truman Col l ect i on of Ph i l etus C. Truman 
was purchased for $2,000 i n  1911. Thi s  col l ec­
ti on cons ist i ng of Le.pidop.teJta. and Cole.op.teJta. 
ent i rel y, contained spec i mens pri nc i pa l l y  from 
the Uni ted States, Canada, Mexi co, South and 
Central Ameri ca, and the Brit ish I s l es. The 
exoti cs were chief l y  Le.pidop.teJta. and Cole.op.teJta. 
from Great Br ita in. 
Th is  col l ecti on was incorporated into the 
general col l ecti on. A nat i ve of New York, 
Truman homesteaded in Lake S i nai  Townsh i p, 
Brook i ngs County, in  1881. Label i ng errors 
have been detected among some of Truman 's spe­
ci mens and some caut i on is urged in treat i ng 
the Truman mater ia l.  
In 1930 the fi rst report on the status of 
the SDSC Insect Co l l ecti on was made to the 
Entomol ogi cal Soc iety of Amer i ca wh i ch i ndi ­
cated strength in the hol d ings of OJtthop.teJLa. 
A l ready the col l ect i on was val ued at $40,000 
and was wel l on the way to becoming one of the 
maj or col l ecti ons of insects in  North Amer i ca. 
A second report to the Soc iety indi cated that 
dur i ng 1933 consi derabl e progress was made in  
i dent i fi cat i on of  Cole.op.teJta.. Many Me.loidae. 
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were co l l ected duri ng the year as a part of 
the work on an Experi ment Stat i on project. 
In 1937, Severi n  made the f inal  report on 
the status of the Insect Col l ect i on to the 
ESA. Ten thousand spec i mens, other than 
Ottthop.tvr..a, were added to the Col l ect i on 
duri ng the previ ous year and spec ia l  surveys 
of the Me.loidae. had conti nued. 
In 1953 the SDSU Insect Col l ect i on was 
moved to room 308 of Agri cul tural Hal l whose 
every nook and cranny was fi l l ed. In 1956 
Sever in  est i mated that the col l ect i on sur­
passed the 1 mi l l  i on mark for total number 
of spec imens. 
The col l ecti on was l ater ranked by the 
Entomol ogi cal Soc i ety of Amer i ca among the 
l argest 25 i n  North Ameri ca. 
Edward U. Bal sbaugh, Jr., j o i ned the staff 
in 1965 and became acti ve curator . Under his  
d irecti on, maj or rearrangement of  the col l ec­
ti on was achi eved and new metal cab inets were 
acqu i red. The co l l ecti on conti nued to grow, 
but in restri cted areas. Bal sbaugh 's maj or 
interests were the Cole.op.teJta., espec ial l y  the 
ChJr.y,1, ome.udae.. 
In 1976 the pol i cy of the Entomol ogy-Zool ogy 
Department was to keep any type mater ia l  it  
acqui red. In mak ing th i s  dec i s i on, the dangers 
of heavy central i zati on of types in l arger 
museums were wei ghed against a poss ib l e more 
l ax curat i on at smal l er instituti ons. Con­
t inuing adequate protecti on for type spec i mens 
cou l d  be provided at SDSU. 
The Insect Col l ecti on was part i cu l ar l y strong 
i n  its hol d ings for South Dakota, but it al so 
conta ined l ong series in  certai n  groups from 
spec i f i c  areas-- for exampl e, many Homop.teJta. 
from A l aska wh i ch Severi n  had col l ected. 
The Truman Col l ecti on, of course, gave 
breadth to the col l ecti on of Le.pidop.teJta. and 
practi cal l y  al l faunal real ms were represented 
in the fami l y  Papiliorudae.. The col l ect i on 
al so conta ined Orthoptera from al l over the 
worl d. Severi n  al so col l ected i n  many other 
western states, and good seri es in certai n  
groups were avai l abl e from Co l orado, Montana, 
Wyoming, as wel l as from M i nnesota. 
Orders part i cu l arl y wel l represented in the 
SDSU Insect Col l ecti on inc l uded Cole.op.teJta., 
Ottthop.teJta. , He.rn-i.pteJta., Homop.teJta., Vip.teJta., Hyrne.nop.teJta.,  Le.p-<.dop.teJta. ( espec i a 1 1  y exoti c 
butterfl ies and endem i c  moths) and some 
Ne.wwpte.Jta , Odona.ta, Maliphaga , and 
Ve.tr.mapteJta. .  More poor l y represented were the 
TJuc.hop.te.Jta, Ple.c.op.teJta., Ephe.meJLop.teJta., 
Siphonap.teJLa , Thy,1,anop.teJl.a., AnaplUll.a. and 
Me.c.opteJta. . The col l ect i on al so conta i ned a 
small assemblage of immatures whi ch were 
chi efly used for teach i ng purposes . 
After Burress McDaniel joi ned the staff i n  
1966, the sl i de collection of Aca.JU.na was en­
larged . Its areas of strength i ncluded the 
P�o�tigma;ta and A�t<.gma;t.a. Because of his 
i nterest in the collection, he became curator 
when Balsbaugh left SDSU i n  1976 . 
STAFF MEMBERS 
There were three staff members i n  the E nto­
mology-Zoology Department when it was formed 
i n  1920 . The teachi ng and research staff 
had i ncreased to four i n  1940 and fi ve i n  
1953 when Sever i n  reti red and Spawn became 
Department Head .  
In 1963 there were ei ght staff members 
when the department was di v i ded to form 
the new W ildl i fe Department . After the 
d i v isi on E ntomology-Zoology had a teach­
i ng and research staff of si x .  Th i s  
i ncreased to ten i n  1969 a n d  dropped to 
n i ne i n  1979 . Four Entomologists were 
transferred to the Plant Sci ence Depart­
ment on July 1, 1979 . 
In a per iod of 95 years almost 50 persons served as Entomologists (E) and/or were members of 
the E ntomology-Zoology Department . The list i ncludes Entomologists who also served as Botan i sts 
( B) or Zoologists ( Z).  It also i ncludes Zoologists or W ildl i fe special ists ( W) who were members 
of the E ntomology-Zoology Department . 
I .  M. Orcutt ( EZ) 1885-1892 M. u .  Allum ( Z) 1956-1963 
J .  M. Aldri ch ( E) 1888-1891 w .  T .  McElroy ( E) 1956-1957 
T .  A.  W illi ams ( BE) 1891-1896 D .  R .  Progulske (W) 1956-1963 
D .  A .  Saunders ( BE) 1896-1903 R .  L .  Li nder (W) 1960-1962 
w .  A. Wheel er ( BE) 1904-1907 J .  F .  Wagner 1960-1961 
R .  Matheson ( E) 1907-1909 A .  E. Dracy 1961-1962 
H .  C .  Sever i n (E) 1909-1964 G. B. Mast ( E) 1961-1962 
M. Fowlds ( E) 1913-1914 V. A .  Hall ( Z) 1962-1965 
G. I .  Gi lbertson (E) 1914-1945 B. H.  Kantack ( E) 1962-1963 
N .  A .  Hartwi g  1927-1977 R .  w .  Gerhardt (E) 1963-1966 
w .  R. Horsfall (E) 1937-1938 A.  Grei chus ( Z) 1963-1979 
N. P .  Larson ( E) 1938-1942 M. Harsch ( Z) 1964-1965 
G .  B.  Spawn ( Z) 1938-1943 s .  P .  Trautman ( Z) 1964-
1946-1963 L .  D. Whi te ( E) 1964-1965 
R .  J. Greb ( Z) 1946-1969 E .  U .  Bal sbaugh, Jr. ( E) 1965-1976 
J .  A. Lofgren ( E) 1947-1951 P .  Haman ( Z) 1965-1966 
W .  M. Rogoff ( E) 1947-1962 P .  A .  Jones (E) 1965-1974 
w .  L. Berndt (E) 1950-1954 G. A. Thi bodeau ( z )  1965-1978 
J .  H .  Cam i n  1950-1952 B. McDan i el (E  ) 1966-
P .  H .  Kohler 1950-1951 M. H .  Roller ( Z) 1966-
� - J. Hugghi ns ( Z) 1952- J .  D .  Haertel ( Z) 1969-
T .  B. Thorson ( Z) 1954-1956 G. R.  C i zaldo ( Z) 1972-
w .  M. Hansbarger (E) 1955-1961 D .  D .  Walgenbach (E) 1974-
R .  J .  Walstrom (E) 1955- D .  J .  Call ( E) 1974-1975 
w .  c .  Mitchell ( E) 1955-1956 E .  R .  Easton (E) 1976-
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CHAPTER VI 
PLANT SC IENCE IEPARTMENT 
1969-1979 
The Department of Plant Science was  formed 
July 1, 1969, by Dr . D. C .  Acker, Dean of Ag­
riculture and Biological Sciences . He had 
previously merged the P oultry Department, when 
t he Department Head retired, with the Animal 
Husb andry Department to form the Animal Science 
Department and had discussed the possibility of 
also including the Department of Dairy Science 
in the new Depa rtment . 
I NT ERSPEC I F IC CROSS 
1969-1979 
I n  the spring of 1969, L .  0 .  Fine announced 
his intentions of resigning as Agronomy Depart­
ment Head on June 30 .  C .  M .  Na gel, Head of 
Plant P athology, wa s scheduled to retire on 
t he same date . 
The Dean called a meeting of staff members 
from Agronomy and Plant Pathology to discuss  
the po s sibility of merging the two departments .  
During the discus sion, he mentioned the 
pos sibility of eventually adding Horticulture­
Forestry and Botany-Biology to form a Depart­
ment of Pl ant Science. He as ked for suggested 
names for a department that would include Ag­
ronomy and Plant P athology . There was  little 
sentiment among staff members from either 
department for such a merger . T he Agronomy 
Department was  already the largest department 
on campus . Most Agronomists did not want to 
be party to a merger in which a large depart­
ment "gobbled up" a much smaller one . T hey 
felt that such a merger could strain the good 
working relations among staff members in the 
two departments .  Pathologists were opposed 
to the merger because they were afraid they 
would lo se their identity . 
Most staff members agreed that if the two 
departments were combined, the name should 
reflect the major elements of the department--
crops, soils, weeds and plant pathology. Such 
names as Agronomy and Plant P athology, Plant 
and Soils Sciences, and Soils  and Plant 
Sciences were suggested . 
Though there was little enthusiasm for 
joining the two departments and no interest 
in the name "Plant Science ", the Dean decided 
that the Agronomy and Plant P athology would be 
combined into a Plant Science Department . 
Department Head s  
T o  date three men have served a s  Department 
Head : 
Dr . Raymond A .  Moore 
Dr . Charles R .  Krueger 
Dr.  Frederick C. Westin* 
Dr. Maurice L .  Horton 
7/l /1969-6/30/1973 
7/l /1973-6/30 /1978 
7/l /1978-10/31 /1978 
11/1/1978-
*Acting Department Head  in 1978 and from 
October 9 to December 9 in 1980 . 
Research and Teaching Staff 
T he 24 profes sional members in Agronomy and 
five Plant Pathologists totalled 2 9  teaching 
and research staff members in the newly formed 
department . T he three Assistants  in Agronomy 
and one As sistant in P athology, who were junior 
scientist s that worked full-time in the depart­
ment while earning M . S .  degrees, broug ht the 
total to 3 3--the number of staff members that 
had been in the Agronomy Department in 1959 .  
T he new department wa s the same size as  the 
Agronomy Department had been because the addi­
tion of Plant Pathologists off set the decrea se 
in Agronomists during the decade. 
Ten years later, there were 18 Agrono­
mists, five P athologists and ten As sistants 
in Pl ant Science for a total of 4 3 .  
Members o f  the research and teaching staff with the rank of I nstructor or above, w h o  were in 
the department during the entire 10-year period, included Fine, Shank, Westin, Ross, Carson, Erion, 
S hubeck, Mankin, White, Kingsley, Price, Geise, Buchenau, Kenefick, Dybing, Evenson, Wells, 
Bonnemann, Lunden, Smolik, Gardner, and Otta .  Members who either left the department or joined it 
during the period are listed below : 
Dr.  Clatus M. Na gle 
R aymond C .  Kinch 
Dr. George Seminuk 
Dr. Raymond A .  Moore 
J .  Duane Colburn 
Dr .  Dwight R .  Hovland 
Dr . Melvin D .  Rumb augh 
Dr . Raymond C .  Ward 
Dr . Rulon Albrecht sen 
Dr . Jimmy Stritzke 
1/1 /44-6/30/75 
2 /1947-6/30/76 
1952-6/30/75 
1956-6/30/73 
1957-1978 
1960-1970 
1960-1977 
8 /1/62-6/30 /72 
1962-1969 
1965-1969 
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Pathology 
Seed Test L ab 
Pathology 
Teach . Pa sture and Head 
Seed Certification 
Soil fertility 
Alfalfa breeding 
Soil Testing L ab 
Dr . Charles Frazee 
James B. Weber 
Dr . Charles R. Krueger 
Dr. Dale L .  Reeves 
1 969-1 974 
1 969-
3/1 /70-6 /30/78 
1 970-
Asst Soi 1 survey 
FSSD 
Pasture and Head 
Oat breeding 
Weeds Dr. W .  Eugene Arnold 
Dr . Robert Pylman 
Bernard Byrnes 
Dr. James E. Green 
Dr. Ron H .  Gelderman 
Dr . Robert A.  Kohl 
3 /1 /70-
1 9 7 2 - 1 976  
1 9 7 2 - 1 974 
1 974- 1 97 6  
1 974-
3/1 /75-
S .  Wheat breeding 
Soil Testing Lab 
Pasture 
Soil Testing Lab 
Asst Soil physics 
Dr . Douglas D .  Malo 
Dr . Charles L .  Lay 
Dr . Donald L .  Keim 
Dr . F .  Rudolph V igil 
Robert J .  Pollmann 
3 / 1 5/1 975-
1 975-2/2 7  /81 
1 9 7 7 -
Asst Soi 1 survey 
Flax breeding 
S. Wheat breeding 
Pasture 
Dr . Maurice L .  Horton 
Dr. Arvid A.  Boe 
4/1 /77-
7 /1 0/78-
1 1 /1 /1 979-
1 2 /1 7 / 1 9 7 9-
James B. Weber was employed as assistant man­
ger of the Foundation Seed Stock Division in 
1 96 9 ,  and Charles Frazee filled the vacancy left 
when G .  J .  Bunt 1 ey resigned . R. A. Moo re became 
Department Head , leaving a vacancy in the pas­
ture program . C. R. Krueger was appointed to 
that position in 1 97 0. 
C .  Frazee C .  R .  Krueger 
C .  M. Nagel r, _  Semeniuk 
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Seed Certification 
Dept . Head 
Pathologists who became members of the 
Plant Science Department in 1 969  included 
Clatus M. Nagle , George Semeniuk , Cleon J .  
Mankin , George W .  Buchaneau , James D .  Smolik , 
Wayne S. Gardner and J ack Otta . 
C .  J .  Mankin W .  S .  Gardner 
J .  D .  Smolik J .  D .  Otta 
Oat breeder Albrechtsen and weed researcher 
Stritzke resigned in 1 96 9 .  They were replaced 
in 1 970  by W .  Eugene Arnold and Dale L .  
Reeves , respectively. Al so in 1 970  D .  R.  
Hovland resigned from the soils staff . 
W .  E .  Arnold D .  L .  Reeves 
A spr i ng wheat breeder was added to the 
staff  i n  1 972 i n  the . name of Robert Pylman , 
Jr. R. C. Ward l eft the So i l  Test i ng Lab­
oratory to become the manager of the James 
Val ley Research and Extensi on Center at 
Red f i el d. He was repl aced by Bernard Byrnes. 
M. L. Horton transferred to the Water 
Resources Inst i tute in March 1 973. C. R. 
Krueger succeeded Moore as Department Head in  
1 974 , and was repl aced by James E. Greene. 
Byrnes resi gned and was succeeded by Ron H. 
Gel derman. Robert A. Kohl repl aced Horton as 
soi l  phys i c i st i n  1 975. Frazee resi gned in  
1 974 and Douglas D. Malo became ass i stant i n  
soi l survey i n  March o f  the next year. 
R .  A .  Kohl D .  D .  Malo 
Extensi on Spec ial i sts 
An Extensi on P l ant Pathol ogist was added to the group of crops , so i l s  and weed spec i al i sts 
on Jul y 1 ,  1 969. Three years l ater , for the first ti me ,  the Department Head incl uded Extensi on 
Spec i al i sts i n  the Department budget and recommended the sal ary that each should rece i ve. The spe­
c i al ists are l isted bel ow : 
El mer E. Sanderson 
Ral ph A. Cl i ne 
Dr. Lyle A. Dersche i d  
Earl P. Adams 
Edward J. W i ll i amson 
Dr. Leon S. Wood 
Leon J. Wrage 
Dr. Robert Hoeft 
J. Duane Col burn 
Dr. Robert Pyl man 
(80%) * 
(70%) 
(30%) 
Dr. James R. Johnson (80%) * 
Dr. Donal d J. Re i d  
C l ai re E. Stym iest (80%) * 
Paul D. Weeldreyer 
Robert P. Schaper 
* Located at Rap i d C i ty. 
Act i vi t i es 
7/l/1 945-6/30/1 973 
l l/l/1 949-6/30/1 972 
3/l/1 960-7/15/1 979 
2/16/1 963-6/22/1 978 
7/l/1 967-4/30/1 979  
4/4/1 962-
10/1/1 969-
7/l/1 972-1 1/16/1 973 
7/l/1 973-6/30/1 975 
7/l/1 973-6/30/1 975 
5/1 /1 974-7/1/1 977  
8/1 /l  975-
7 /5/1978-
8/15/1 978-
1 /15/1 979-
Crop product ion 
Crop producti on 
Agronom ist 
So i l  fert i l i ty 
Soi l  conservati on 
Plant Pathology 
Weeds 
Crop product i on 
Crop product i on 
Crop product i on 
Crop , Range 
Crop producti on 
Craps and Weeds 
Soi ls- irri gat i on 
Soi l fert i l i ty 
Duri ng 1 969 the South Dakota Wheat com­
m i ss i on voted to provi de $100 , 000 to supple­
ment a state appropr i at i on to bui l d  a research 
fac i l ity for spr i ng wheat breed ing. 
the appropri at i on. The 1 970 Legislature 
appropri ated $200 , 000 for the bui ld i ng and The 
Foundat i on Seed Stocks D i vi s i on provi ded 
$40 , 000 for equ i pment. The phys i ol ogy 
l aboratory-greenhouse complex was annexed to 
the Plant Pathology Bu i ld ing. It was ded i ­
cated on Agronomy F ield Day Jul y  8 ,  1 97 1.  
The South Dakota Crop Improvement Assoc ia­
t i on ,  w i th support from the South Dakota Seed 
Trade Assoc i at ion , l obbied the Legi slature for 
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Because of lack of operati ng funds , the 
poss i b i l i ty of cl os ing the substati on at 
Eureka and Highmore and the Mob ile Research 
Fanns at Wate rtown, Ga rden City, Twin Brooks 
and Presho was considered. 
Afte r several staff conferences and fa nner 
meetings in the areas, the Eureka substation 
was closed June 30, 1971. The South Central 
Resea rch Fa rm was closed in 1973 and the equip­
ment was transfer red to the West River Research 
and Extension Center  at Rapid City whe re a 
field headquarte rs was established. However, 
a 1 1  research from Rapid City was done on land 
of private cooperators. 
The West Prairie Coteau Research Farm at 
Garden City and the Whetstone Valley Research 
Farm nea r  Twin Brooks had been in operation 
for 8 and 5 years, respectively, and were 
closed as scheduled in 1973. 
In 1972 the station at Highmore was renamed 
Central Crops and Soils Research Station and 
more emphasis was put on research at that loca­
tion. In addition to the resea rch done in the 
station, it too was used as a base for con­
ducting research on the farms of private 
coope rators. 
The South Dakota Crop Improvement Associa­
tion asked the Legislature for a special app ro­
r iation of $100,000 to inaugurate a sp ring 
wheat breeding program. The 1972 Legislature 
app ropriated $70,000 for that purpose. Robert 
Pylman was employed as a sp ring wheat b reeder 
and Mrs. Kathy Sellers as a technician. 
The South Dakota Wheat Commission and the 
Foundation Seed Stock Division allocated funds 
for the purchase of equipment needed for the 
project. 
Race 371 of flax rust was identif ied in 
the Dakotas and Canada in 1973. Most fl ax 
varieties were susceptible to it. Linnott 
was the only high yielding variety adapted 
to South Dakota that was tolerant to the 
fungus. 
In 1974 members of the Crop Improvement 
Association suggested that $50,000 be provided 
to expand the flax b reeding project in the 
Plant Science Department. The 1974 Legisla­
ture made a special app rop riation of $50,000 
and established a flax check-off. One-tenth 
of a cent from each bushel of flax sold was 
allocated by the state to pay for the pro­
gram. It so happened that fl ax production 
dropped and the check-off did not provide 
$50,000, but annual app ropriations in that 
amount we re made annually for several years. 
D r. C. L. Lay was added to the staff as a 
flax b reede r in 1 974. 
Dr. F. C. West in was selected by agri­
cultural students in 1975 as "Teacher of the 
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Year" in the College of Agriculture and Biolo­
gical Sciences. Four years later he was 
awarded the Teaching Award of Excellence by 
Gamma Sigma Delta. 
R .  W .  Pylman C .  L .  Lay 
Pylman and G reen resigned in 1976. During 
the next year Donald L. Keim became the sp ring 
wheat b reeder and F. Rudolph Vigil ass urned 
teaching responsib ilities for forage crops and 
research responsib ilities for pastures. 
D .  L .  Ke im F .  R .  Vigil 
New Varieties 
Two new oats varieties, that had been deve­
loped by R. Alb rechtsen and D. L. Reeves, were 
released. About 3,000 bushels of Chief were 
dist ributed to Registered seed growers in 1972 
and about 11,000 of Spear in 1975. An attempt 
was made to select an Indian name for Spear. 
Arrow was suggested because the stems were 
st rong and "st raight as an arrow." However, 
the name had been patented for some other 
crop and Spear was used instead. 
In 1976 when the nation was celeb rating 
the "Bicentennial," people from Eureka asked 
that a new wheat variety be named for their 
town which had been the world 's largest wheat 
shipp ing center for several years in the 1890s. 
In 1977, the first sp ring wheat variety from 
the new program was named Eureka; 1,550 
bushels of Foundation seed were released to 
registered seed growers. 
During this 10-year period ten inbred lines 
o f  corn, developed by D. B. Shank, and 21 in­
breds developed by C. M. Nagel were released to 
commercial corn breeders and other genticists 
for use in development of new corn hybrids. 
From 1971 to 1 974 sorghum grain varieties 
SD 104 and SD 106 and the grain sorghum hybrid 
SD 506, developed by A. 0. Lunden, were released 
to growers. Also SD 106ms, a male-sterile line 
was released to sorghum breeders for use in 
developing new sorghum hybrids. 
In 1975 the P l ant Science Department cooper­
ated with the Agronomy Departments of  North 
Dakota and Minnesota and the USDA in the release 
o f  Culbert, a variety of flax that was resistant 
to Race 371 o f  fi ax rust. Culbert 79, a fi ax 
variety developed by C. L. Lay, was released to 
South Dakota growers in 1979. 
Rebound, a smooth bromegrass variety deve­
loped by J. G. Ross was released in 1979. 
Oahe intermediate wheatgrass, Summer switch­
grass, Teton and Travois alfalfa had been 
released under the system used for small 
grains, flax and soybeans. However, these 
varieties were al l but lost in less than 20 
years. 
Therefore, Rebound was released to a group 
o f  three commercial seed companies, who agreed 
to produce, and market certified seed for as 
long as there is a demand for the variety and 
to pay a royalty to the Experiment Station for 
each pound of  seed marketed. 
C ottonwood smooth bromegrass and Retain 
creeping foxtail, also developed by Ross, were 
released in 1980 as was James spring wheat 
developed by D. L. Keim. 
INTERGENE� IC CROSS 
1979 
In 1979 a federal program of Integrated 
Pest Management (IPM) was inauguarated for 
both the Experiment Station and Extension 
Service. It advocated the use of integrated 
cultural and chemical practices for pest 
management--weed, insect and disease control. 
Though such a program had been in effect for 
a quarter of a century in South Dakota, Dr. 
Delwyn D. Dearborn, the Dean of  Agriculture 
and Biological Sciences, was intrigued by the 
concept. Some Entomologists seized upon the 
opportunity to suggest a new IPM Department. 
In a departmental staff meeting, they voted to 
leave the old Entomology-Zoology Department 
for a new one. Several Pathologists were 
disenchanted with their position in the 
Plant Science Department and were sympathetic 
to the idea. The weed people were opposed to 
the idea and some Pathologists reversed their 
position. 
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The following article appeared in the 
Brookings Register in July 1979 : "Delwyn 
Dearborn, Dean of Agriculture, said the Ent­
omology-Zoology Department has been split. 
Entomology has been combined with Plant 
Science Department under that name and Zoo­
logy has been placed under Botany-Biology. 
Two animal physiology staff members have 
been transferred to the Vet Science Depart­
ment to provide additional research capabil i­
ties there. 
" 'The pest management curriculum ', Dearborn 
said, 'has gained additional federal emphasis. ' 
SDSU ' s  crop pest management curriculum was added 
last year but Dearborn hopes for additional 
emphasis this year with all facets under one 
department." 
Dr. Maurice L. Horton, who had been named 
Head of the Plant Science Department November 
1, 1978, remained as Head of the enlarged 
Department. 
Four Entomologists were transferred to 
the Plant Science staff--Robert J. Walstrom, 
Burress McDaniel, David D. Walgenbach and 
Emmett R. Easton. 
D .  D .  Walgenbach E. R. Easton 
Plant Science Staff Members 
The research and teaching staff included 28 
Agronomists, five Pathologists, and four Entomo­
logists for a total of 37 senior scientists on 
July 1, 1979. The nine Assistants in Agronomy 
and one in Plant Pathology brought the total 
number of senior and junior staff members to 47. 
The number of Extension Specialists increased 
from six in 1969 to ten in 1979. A Pathologist 
was added in July of 1969, another Agronomist in 
August of 1978 and two Entomologists in July 
1979. 
During the 2 years after July 1, 1979 
several staff  changes took pl ace. Lyle A. 
Derscheid retired on July 15, 1979. Boyd 
Shank retired June 30, 1980 and was suc­
ceeded by Zeno W. Wicks, III on September 1. 
Staff members w i th professori al rank i n  the Plant Sc i ence Department on July 1 ,  1979, were as 
follows : 
C roe Breed i ng Soi ls Extens i on Seec i al ists 
A.  A .  Boe P. L .  Carson L .  A .  Dersche i d  
D .  L .  Ke i m  P. D. Evenson W .  L .  Berndt 
c .  L .  Lay L .  0. F i ne B .  H .  Kantack 
P.  B.  Pri ce (USDA) R .  H .  Gelderman D .  J. Re i d  (Crop ) 
D .  L .  Reeves R .  A. Kohl R .  P .  Schaper 
J .  G .  Ross D .  D .  Malo c .  E. Stymiest 
D .  B.  Shank F .  C. West i n  P .  D. Weeldreyer 
D .  G. Wells E .  M. Wh i te L .  J .  Wrage 
L .  s .  Wood 
Seeds Research Stat i ons PathologJ'. 
A .  o .  Lunden H .  A. Ge ise G W .  Buchaneau 
R .  J. Pollmann Q .  s .  Ki ngsl ey W .  s .  Gardner 
J. B. Weber F .  E. Shubeck C .  J. Mankin  
J .  D .  Otta 
C roe P reformance Croe PhJ'.s iologJ'. J .  D.  Smo l i k 
J .  J .  Bonnemann C .  D .  Dyb i ng (USDA) EntomologJ'. 
G. w. Er ion D .  G. Kenefi ck 
Pasture Weeds 
F .  R. V i gi l  w .  E. Arnold 
James G. Ross reti red on June 30 1981 . He and 
Dersche i d  wi ll be replaced by a forage crop spe­
c i al ist who w ill work 60% for Extensi on and 40% 
for research . Frederi ck C. Westi n  transferred 
to Remote Sensi ng on May 11, 1981 and was suc­
ceeded by Gary A. Lemme on August 1 of the same 
year. 
E R. Easton 
B.  McDan iel 
D .  D .  Walgenb ach 
R. J .  Walstrom 
Ja ck D. Otta res i gned in 1979 and was 
succeeded by Marti n L .  Carson in August 
1980 . M i chael W .  Ferguson was employed 
Apr il  1 ,  1981 to replace Cleone J .  Mank in  
who reti red June 30, 1981. Dona l d  L .  Ke i m  
res i gned July 15 , 1981 . 
Foundat ion Seed Stoc ks Building (195 5 )  
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CHAPTER V I  I 
PROF I LES OF PEOPLE 
The writer approaches this topic knowing 
full well that he will omit someone who should 
be included. However , short biographies are 
included for several indiv iduals who were i n­
strumental in the establishment of Agronomy 
at SDSU and/or were staff members for a short 
time hefore moving to higher positions. 
L onger biographies are included for a number 
of long-time staff members who made major 
contributions to the Department , the Univ­
ersity and the State. Only one is still 
an active member. He has been honored as 
a Fellow in the American Society of Soil 
Science. 
P IONE ERS IN AGRONOMY 
John M. Aldrich enrolled as a student in the 
Dakota Agricul tural College in 1885. He was 
one of three in the class of 1888 , the first 
class to graduate. 
In 1888 he took notes on the 66 plots of 
grasses and grains that had been planted at 
the newly established Agricultural E xperiment 
Station. He served as Assistant Entomol ogist 
from 1888 to 1 891  and received an M.S. degree 
in 1891. His was the first adv anced degree 
conferred by the young institution and he 
was probably the first alumnus to receive 
a staff appoint�ent. 
He left the E xperiment Station in 1891 and 
became an expert on flies , but apparently did 
not forget his alma mater. In 1930 he wrote a 
1 etter for "the hi story" that was edited by Wm. 
H. Powers. Aldrich described the institution 
as he first saw it and discussed life at the 
college when he was a student. 
Thomas Albert Williams was the first Botan­
ist at the E xperiment Station. His courses 
included information about Agronomy , Plant 
Pathol ogy and Entomology as well as Botany. 
He was intensely interested in forage crops 
and planted numerous plots at Brookings. He 
probably planted the plots on the Hunter Farm 
near Mellette in 1895 and 1896. 
Williams resigned in 1896 to join the Ag­
rostology Division of the USDA. During 1898 
he made a collecting trip through Western 
South Dakota , Wyoming and Montana to obtain 
seeds and pl ants native to those areas. 
During the next winter he was the USDA re­
presentative that developed the Cooperative 
Agreement between the Division of Agrostology 
and the South Dakota Agricultural E xperiment 
Station to establish the Cooperative  Range 
Field Station at Highmore in 1899. Many of 
the species that he had col lected were planted 
at Highmore by his successor , De Alton 
Saunders. 
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E. C. Chilcott may have been a South Dakota 
resident before he was appointed Agriculturist 
in February 1893. He was superseded by E. A. 
Burnett during 1895 , but returned a year later. 
He served as Agriculturist and Vice Director of 
the E xperiment Station until he resigned June 
30 , 190 5. 
Chil cott estab l ished the first crop rotation 
experiment on West Farm in 1897 and summarized 
the resul ts 5 years 1 ater. During the winter 
of 1898-1899 , he travel ed to Washington , D.C., 
to propose the estab l ishment of a Cooperative 
E xperiment Station at Highmore. He superv ised 
the establishment of the station in 1899. 
Two years later the E xperiment Station 
entered into an agreement with the Bureau 
of Plant Industry of the USDA to cooperate 
in grain investigations to be conducted at 
Brookings and one other location. Chilcott 
supervised the program which included tests 
on the Hunter Farm near Mellette in 1901 and 
1902, and at Highmore from 1903 to 1905. He 
assisted with the establishment of crop rota­
tion experiments initiated at Highmore during 
1904 and 1905. 
Chilcott joined the Bureau of Plant Industry · 
in July 1905 and assisted with the establishment 
of dryland crop rotations on the new Belle 
Fourche Field Station in 1908. 
W. A. Wheeler , Botanist , succeeded De Alton 
Saunders. He had charge of the forage crop 
work at Brookings and Highmore from 1904 to 
1907. He inaugurated plant breeding pro­
grams for foxtail millet at Highmore in 1904, 
and proso millet, alfalfa , corn , sorghum and 
several grasses in 1905. Also in 1905 he dis­
covered a field of hardy alfalfa near Baltic. 
It was l ater named for the town. 
Wheel er resigned in 1907 to become Manager 
of Dakota Improved Seed Co. in Mitchel 1 .  He 
remained with that company until 191 6. In that 
capacity , he actively cooperated with scien­
tists in many states and supplied them with 
seeds of his a l falfa sel ections. 
Clifford Will is was named Chief in Agronomy 
and Supervisor of Substations in 1908. During 
his first year he revised the plot numbering 
system devised by Saunders and modified the 
crop rotation experiments initiated by Wheeler 
or Chilcott at Highmore. He also supervised 
the establishment of the Eureka and Cottonwood 
Substations in 1908 and 1909 , respectively. 
During Willis' tenure , several Agronomists 
were empl oyed. One Assistant Agronomist was 
located at Brookings in 1908 , two in 1909 and 
three in 1910. In addition , an Assistant 
Agronomist was located at each of the three 
substations in 1910. 
Willis se rved as Secretary to the South 
Dakota Corn Growers and Grain Growers . He left 
the state in November 1911 to become Editor of 
the NoldhwMt FOJunotead . 
JOHN S .  COLE  
John S .  Cole 
was born in New 
York on November 
19, 1878 .  He 
came to Dakota 
Territory with 
his parents in 
1886 and entered 
South Dakota 
Agricultural 
College in 1899 . 
He was a senior 
in the spring of 
1901 when he was 
appointed "Special 
Agent " with the 
USDA .  At first 
he assisted 
Chilcott with small grain variety tests, but 
he had charge of cereal breeding for the 
Experiment Station in 1902. He graduated on 
June 17, 1903, was named Assistant in Agronomy 
in 1906 and Assistant Agronomist in 1908 . 
During the blackstem rust epidemic in 1904 
and 1905, he observed the outstanding resi s­
tance to stem rust of Iumillo durum wheat and 
of Yaroslav emmer, which marked the beginning 
of the first successful attempts to breed rust 
resistant varieties . 
Rust damage to common spring wheat and 
durum wheats from Spain, Italy and Bulgaria 
was very severe . However, No . 1736, a durum 
wheat from Italy, was almost perfectly resis­
tant to the disease . 
No . 1736 was later named Iumillo . Because 
of its rust-resisting genes it was used by the 
Minnesota Agricultural Experiment Station in 
dev eloping Thatcher, a hard red spring wheat,, 
which made an important contribution to wheat 
growing in the Northern Great Plains . 
Cole also discovered that four varieties 
of emmer we re highly resistant to rust and 
yielded about 40 bushels per acre, whereas 
the yield of other varieties which rusted 
severely, went as low as 4 bushels per acre . 
Among the four resistant varieties of emmer 
was Yaroslav, which Edgar McFadden later 
crossed with Marquis to produce Hope and H-44. 
These McFadden crosses were later used in many 
wheat breeding programs . 
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Cole made several crosses with other 
varieties but these came to naught because 
of changes in personnel in the Agronomy 
Department . 
Cole and A .  N .  Hume of Illinois conducted 
a 3-hour corn school at the first meeting of 
the South Dakota Corn Growers and Breeders 
Association ( forerunner of South Dakota Crop 
Improvement Association) on September 28, 
1906. 
The next year Cole discussed work of the 
Experiment Stations . Records were not located 
to verify that he developed the first crop 
variety released in South Dakota, which was 
Cole oats, named in his honor in 1909 . 
Cole left South Dakota in 1908 and went to 
the USDA office of Dryland Agriculture which 
had experiment stations in the Great Plains 
states from Texas to Montana . 
Cole retired in 1947 .  Mrs .  Cole died in 
1956, and John Cole died on April 6, 1971 at 
the age of 92. 
Stem rust, once the pri nci pa 1 scourge, and a... 
bad one, for wheat growing in the Northern 
Great Plains of the United States and Canada, 
has been brought under control . It is one of 
the real important plant breeding achievements 
of the century, but could not have been done 
without John Cole's contribution . 
SAMUEL CECIL SALMON 
Salmon was born July 25, 1885 in a sod house 
4 miles south of Emery, Dakota Territory . He 
attended country schools, and either walked or 
rode a bicycle 7 miles to Spencer, South Dakota 
to high school . 
He entered South Dakota Agricultural College 
in the fall of 1902 and graduated June 13, 1907 
1vith a B. S .  in agronomy . He worked as a stu­
dent assistant during his junior and senior 
years in the Agronomy Department . 
For 5 years following his graduation, Salmon 
was a "Special Agent" of the Bureau of Plant 
Industry, USDA, in charge of cereal breeding at 
the Belle Fourche Field Station near Newell, 
South Dakota . 
After serving 17  years as professor of farm 
crops at Kansas State University he went back 
to the USDA in 1930 as wheat project leader in 
the Bureau of Plant Industry . 
Twice Salmon was assigned consultant to the 
U . S .  Army in Japan . On his first trip from 
December 1945 to July 1946, he observ ed wheat 
culture in Japan and brought back a number of 
semi-dwarf wheats .  One was Norin-10, a very 
short, stiff-strawed variety which attracted 
his attention because of its resistance to 
lodging and its apparently high productive 
capacity. 
Dr. 0. A. Vogel of the USDA located at Wash­
ington State University crossed Norin-10 with 
Brevor, a local variety, in 1949. As a result 
of this and other crosses, Vogel produced and 
distributed to farmers two new highly produc­
tive non-lodging varieties. 
In the spring of 1954 Dr. Norman E. Borlaug 
and his associates made their first crosses of 
the Norin-lOXBrevor line, received from Vogel, 
with Mexican wheat varieties. In 1970 Borlaug 
received the Nobel Peace Prize for his work in 
bringing about the Green Revolution. Salmon's 
importation of Norin-10 made a significant con­
tribution to the development of Borlaug ' s  wheats. 
Hundreds of thousands of acres of the U. S. , 
Canada and Mexico were planted to these semi­
dwarf wheat varieties. 
From 1955 unt i l  his retirement in 1957, 
Salmon acted as Visiting Professor of Plant 
Breeding for Cornell University at the 
Philippine College of Agriculture, Los Baros, 
p.  I. 
After his retirement he made a trip to Paris 
for the Organization for Economic Development 
and Cooperation and has served as consultant to 
various organizations in the U. S. 
In 1964 Salmon and A. A. Hansen published 
a book titled PJune-iple.-6 and PMc.tic.e.-6 0 6  
AgJuc.uLtuJtal Re.-6 e.Mc.h .  
NEILS EBBESON HANSEN 
In 1959 Charles 
Sewery wrote, 
" Neils E. Hansen 
a chi ev ed more 
national and 
international 
acclaim than any 
State College 
faculty member 
to date. The 
span of his work 
at the College 
was from 1895 
until his death 
in 1950 . .  
Hansen's achieve­
ments were recog­
nized both in 
scholarly journal s 
and in popular 
publications such 
as CoJtOne..t and 
Re.adeJt ' ;.,  Vige.-6t 
-52-
which tell how he risked bandits and braved 
desert heat and artic cold in order to bring 
better living to the agricultural lands west 
of the Mississippi" (S-88). 
Hansen, born in Rebe, Denmark, came to the 
United States in 1 873. He was educated at 
Iowa Agricultural College and made eight plant 
exploration trips to Europe and Asia. In addi­
tion to many horticultural crops (fruits and 
vegetables), he brought many agronomic crops 
to the U. S. Included were: Swedish Select 
oats from Sweden, durum wheat from Central 
Asia, Hagi lespedeza from J apan, Ladak alfalfa 
from India and Turkestan alfalfa from Taskent. 
From Russia and Siberia he brought Kherson and 
Sixty-day oats, Odessa barley, Kubanka durum, 
Cossack alfalfa, yellow-flowered alfalfa, 
crested wheatgrass, Khursch millet, safflower, 
Red Orenburg, Red Russian, Red Veronezh, Black 
Veronezh and Tambov proso millets, and hairy 
sand vetch. He probably brought seed of smooth 
bromegrass, also. 
He also brought the fat-rumped sheep from 
Siberia that J.  W. Wilson crossed with domes­
tic breeds in an attempt to develop a breed 
of tail-less sheep. After several decades 
of crossing and back-crossing, some lambs 
were born with short tails and others with 
normal tails. Although the tail-less charac­
teristic was desirable, it was felt that the 
advantages gained would not offset the cost 
of dev eloping animals that bred true for this 
trait. The flock was disbanded in the 1950s. 
The first overseas trip was a 4-month journey 
in 1894 when he visited eight countries and spent 
3 weeks studying the agriculture in European 
Russia. The expedition may have been suggested 
by  V. L. Budd, one of his teachers, who had 
collected fruits in Russia in 1882 (Bul 141). 
In 1895 Hansen received an M. S. degree from 
Iowa State and was hired as Horticulturist at 
South Dakota State. 
While Hansen was at Ames, James Wilson was 
Director of the Iowa Agricultural E xperiment 
Station and his son, James Wilbur Wilson, was 
a graduate student who may have become well 
acquainted with Hansen. The acquaintanceship 
may have been an important one. 
The elder Wilson was U. S. Secretary of Agri­
culture from 1897 to 1913. His son served as 
his private secretary from 1897 to 1900 and 
served as Director of the South Dakota Agricul­
tural Experiment Station in 1902-1938 (Bul 665). 
Hansen became the U. S. Department of Agri­
culture ' s  first pl ant explorer. Pl ant Intro­
duction Number 1 was a cabbage, Bl!MJ.iic.a 
oleJtac.e.a , sent from Moscow, Russia, by him 
in 1898 (Bul 665). 
The first USDA expedition lasted from June 
1897 to March 1898 . The itinerary included 
Eastern European Russia, Turkestan, Western 
China and Siberia . The overland journey by 
wagon and sleigh extended 2,000 miles from 
Tashkent, Turkestan, to Omsk, Siberia, via 
Kuldja in Western China. Five freight car-
1 oads of seeds and plants were sent to the 
plant introduction office (Bul 141) . 
Seed of Turkestan alfalfa, millet and 
several proso millets obtained on this trip 
was seeded at Highmore in 1899 .  Seed of 
durum wheat obtained at more than a dozen 
locations was planted at Highmore in 1903 
and may have been planted at Mellette in 
1901. In 1905 he provided alfalfa seed 
from 19 sources for the planting of square­
rod plots at Highmore. 
A second USDA expedition started in July 
1906. Over 300 lots of seeds and plants were 
obtained on the 6-month trip around the world 
by way of England, Denmark, Lapland in Northern 
Norway, Sweden, Finland, Siberia, Manchuria and 
Japan (Bul 141) . 
A third trip for the USDA was made in 1908 . 
It lasted 8-months, beginning in June 1908 and 
ending February 10, 1909, for the purpose of 
collecting more seeds of new forages, espe-
c i a 1 1  y alfalfas and cl ov er s in Sib er i a. 
Hanson wrote that he found the northern 
limit of one alfalfa and one clover to be in 
Siberia between Verkhoyansk (latitude 68 
degrees north and a recorded minimum tem­
perature of -90 . 04 degrees F) and Yakutsk 
(62 degrees north latitude with a recorded 
minimum temperature of -83 . 92 degrees F) . 
In this region the subsoil remains perman­
ently frozen . 
Hansen encountered a backward season and 
an epidemic of Asiatic Cholera in Russia and 
Siberia, _but he obtained some 300 lots of 
seeds and plants . His homeward trip was 
through the Caucasa, the Mediterranean Region 
and Morocco of North Africa (Bul 14) . 
On Mount Lycabetos at Athens, near Mars 
Hi 1 1  on which the Apostle Paul preached to 
the Athenians, Hansen gathered the wild seeds 
of the largest representative of the Med,i_�ago 
genus (alfalfa) that often grows to 10 feet . 
He also found these plants growing in cliffs 
near the outskirts of Naples, Italy . "The 
plants seemed to flourish in the driest 
possible crevices in almost perpendicular 
cliffs where, apparently, no water could 
get to them, " Hansen wrote . "Med,i_�ago 
a.Jtbo1tea appears of value in hot, dry places 
where other plants will live, but its 
greatest value is perhaps to be looked for 
from the standpoint of plant breeding . "  
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About this time U . S . Secretary of Agri­
culture James Wilson said of Hansen, "He 
is an intelligent, intrepid fellow, full 
of resources, and nothing stops him .  When 
he sees anything of value he knows it, and 
when he goes after a thing, he gets it"(Bul 
665) . 
Hanson had become Vice Director of the 
E xperiment Station by 1906 and had estab­
lished a good reputation in the state . On 
March 3, 1911, the South Dakota Legislature 
appropriated $2,000 for his use in testing 
the new alfalfas from Russia and Siberia . 
He advertised offering ten plants to each 
of the first ten applicants in each county . 
Over 800 applications were received the 
first year . During a 2-year period he 
sent ten transplants to upwards of 1500 
farmers to space plant in their gardens 
for maximum plant growth and seed produc­
tion (Bul 141) . 
During a 3-week period in 1910 he conducted 
demonstrations in many parts of the state to 
show how alfalfa seedlings could be trans­
planted by hand or with a modified vegetable 
crop transplanter (Bul 141) . 
He became convinced that these alfalfas 
could be used as a cultivated crop for hay 
and pasture or as wild plants in native 
ranges of the Prairie Northwest (Bul 141) . 
In 1913 the South Dakota Legislature appro­
priated funds for another trip . The major 
accomplishment was to obtain 3, 200 pounds of 
seed of Semipalatinsk yellow-flowered alfalfa, 
much of which was immediately distributed for 
planting (Bul 665) . 
In a bulletin written in 1913, Hansen wrote: 
" It is worthy of note that the many failures in 
farming in the semiarid regions of the West are 
due to the fact that the plants cultivated are 
from the milder regions of Central Europe, 
showing that it is unwise to farm in a dry, 
cold climate with wet, warm climate pl ants . 
This is a very fundamental proposition, but 
the farmers of America have spent hundreds 
of millions of dollars in a vain effort to 
acclimatize certain plants . "  
N .  E. Hansen made two trips to the Soviet 
Union after 1930 and was accompanied by his 
son, Carl, on the last trip in 1934. He was 
invited by the Lenin Academy of Agricultural 
Sciences to represent America at a 4-day 
celebration and national holiday in Michurinsk 
during which his friend Ivan Michurin, was pre­
sented the Order of Lenin to honor him for 60 
years of research and breeding of horticultural 
crops . Hansen delivered an address in the 
English language with N . I .  Vavilov as inter­
preter (Bul 665) . 
In 1980 Ross w rote : "Hansen heard the 
first paper presented on hybrid vigor at a 
meeting of the American Genetetic Associa­
tion .  He bel iev ed that c rossing of bl ue­
and yel l ow-fl owe red al fal fas woul d l ead to 
imp rov ed varieties and he pl anted both types 
o f  al fa l fa in a c rossing bl ock in 1 914 . 
Thirty- fiv e years l ate r ,  germ pl asm from 
that bl ock was inc l uded in a breeding 
p ro g ram that produced the first pasture­
type al fal fa produced in South Dakota . 
It was used success ful l y  in mixtures 
with g rass fo r tame pasture and as a 
wil d p l ant in nativ e range to imp rov e 
p roduction and qual ity of rangel and . 
"I remember when v isiting him with l�ayne 
Adams . We were discussing what needed to be 
done to obtain an ag ronomical l y  suitabl e  
d rought- resistant al fal fa fo r the western 
ranges in South Dakota . He made the remark 
that we had the materia l at hand now in the 
yel l ow- fl owered al fal fa which was suitabl e  
except fo r its inabil ity to retain seed . He 
stil l exempl ified his fo rmer v ision and daring 
in his suggestion to obtain money from the 
l egisl ature sufficient to establ ish an al fal fa 
b reeding farm of 600 ac res . Among space­
p l anted al fal fa p l ants in that number the re 
woul d be four or fiv e which woul d retain their 
seed . These coul d be inco rpo rated into a new 
d rought- resistant v ariety . 
" In the summer  o f  1948 , after Wayne Adams 
had been reading the ol d bul l etins written by 
N .  E .  Hansen , we were stimul ated to take a 
trip through the no rthe rn part of  Western 
South Dakota to l ocate some of the pl aces 
where Hansen had sent ye l l ow al fal fa pl ants 
some 30  years before . On that trip we 
nev er  did find any of the actual fie l ds but 
did find yel l ow - fl owe red al fal fa in various 
l ocations that must hav e spread from original 
p l antings made many years befo re . Some of  
the  pl ants were  widec rowned , ev en as wid e  
as 18 feet in diameter .  They coul d b e  seen 
as yel l o� patches on the distant ho rizon . 
Some had hybridized with pu rpl e-fl owered 
al fal fa so a div ersity of fo rms were found . 
N .  E .  Hansen ' s  great footprints in Western 
South Dakota are stil l marked by ye l l ow-
fl  owe red al fal fa ev en now , after another 
30  years hav e passed . These remain as 
val uabl e sources of  rangel and al fal fas 
that wil l stil l be expl oited in the future ."  
Hansen was named P ro fessor Emeritus in 
193 7 ,  but he didn't fo rget about al fal fa . 
A p l aque in his hono r was pl aced in front 
of the H o rticul ture  Buil ding on August 25 , 
1 94 9 .  The pl aque honors Hansen fo r his 
many new fruits , v egetabl es and grasses 
and conc l udes with "His effo rts prov ided 
the peop l e of South Dakota the means 
through which they enj oy a bette r  l iv ing . "  
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"We shoul d 'hitch ou r wagon to a star ' , " 
Hansen wrote , "but shoul d  be careful to pick 
out the star that is going the right way fo r 
our purpose . "  He  pi eked the right star fo r the 
work he did 80 years ago has changed South 
Dakota d ramatical l y . 
ALBERT NASH HUME 
A. N .  Hume was 
born December 3 ,  
1878 . He was 
raised in Indiana 
and attended 
Pu rdue Univ e rsity . 
Du ring the summer 
of  1897 he came to 
South Dakota and 
worked on the Tom 
Lowery farm near 
Dal and . He then 
went to Il l inois 
where he worked 
with corn .  In 
1 906 he again came 
to South Dakota to 
conduct a 3-hour 
corn schoo l at the 
first meeting of 
the Corn Growers 
and Breeders 
Association .  He al so judged the corn show . 
Hume obtained his Ph . D .  deg ree at Goethegen ,  
Germany , and returned to I l l inois . He  was 
encouraged by Mr .  Schoof ,  who had mov ed to 
South Dakota from Hume ' s  home town , to giv e 
South Dakota the benefit of his tal ents . In 
June 1911 , he came to SDSC as the first Head 
of Ag ronomy and the second Supe rv iso r of 
Substations . He al so inhe rited the office 
of  Sec retary of the Corn and Grain Growers 
Association. 
Hume regarded the soil as a bank that supp l ied 
p l ant food for c rop  production . He emphasized 
that continual withd rawal s by crop  production 
woul d depl ete rese rv es and that deposits must 
equal withd rawal s in order to maintain a bal ance 
fo r future generations (Bu l 139 ) .  
He  emp l oyed J .  G. Hutton , a soil s man , on 
Jul y  1 ,  1911 , to start soil fertil ity inv esti­
gations . They al so real ized that many soil 
types existed in South Dakota and be l iev ed 
that cro p  and soil management practices 
woul d not be the same fo r al l of them . 
In 191 2 Hume cal l ed fo r a soil surv ey to 
del ineate maj or  soil differences so that 
experimentation coul d be conducted to deter­
mine the best management practices for each .  
A soil surv ey prog ram was initiated in 1919 
Hume was the first Di recto r of Soil Surv eys 
and Hutton took charge of the wo rk .  
"Know l ed ge is not know l edge until it is 
dis seminated ,"  Hume often said . I n  1 91 2  he 
s u ggested that numerous demonst rations be 
conducted to show new fa rming techniques 
to fa rmers ( Bu l  1 39) .  
He became the first Co unty Agent Leader a 
yea r  before the Cooperativ e  Extension Serv ice 
w a s  fo rmed . Whil e Hume bel iev ed in the pu r­
po ses of the new serv ice , he bel iev ed they 
shoul d be perfo rmed by the Experiment Station. 
His tenure began d u ring the d rought of 
1 91 0-1 9 1 1 and he was  cognizant of cl imatic 
v a riations from yea r to yea r .  To ov ercome the 
env ironmenta l  v a riab l es ,  he empha sized the need 
for l ong- term experiments in order to obtain 
rel iabl e  info rmation. Du ring his first s p ring 
a s  Superintendent of Substations , he modified 
the prev ious l y  establ ished crop  rota tion 
experiment s at the three substations to inc l ude 
"compl ete soil inv estigations . "  These experi­
ments were continued fo r al most a qua rter of a 
century and were not sus pended until a reduc­
tion in fund s made it necessa ry to do so . 
He superv ised the establ ishment of a fourth 
s ubstation at Viv ian in 1 91 3 ,  where a 1 0 -yea r 
c rop  production experiment was  conducted . His 
l ong- time studies on dates and ha rv esting 
p rairie hay , sta rted in 1 942 at Cottonwood and 
Eu reka , were continued until the substation at 
Eu reka  wa s cl osed in 1 97 1  and until 1 97 9  at  
Cottonwood . 
Though D r .  Hume was  repl aced as Depa rtment 
Head in October 1 943 , he initiated rate and 
date of co rn pl anting studies at Highmore and 
B rookings in 1 94 5 .  The experiments were ter­
minated 1 0  years l ater .  
D r .  Hume hired D r .  John E .  Grafiu s  in 1 94 1 , 
two yea rs before Hume retired a s  Department 
head .  Grafius was  smal l grain breeder at SDSC 
fo r 1 2  yea r s .  He went to Michig an St ate 
Univ ersity and became a distinguished 
scientist .  
"D r .  Al bert Na sh Hume was  a gent l eman and 
scho l a r  of the ol d school , "  Grafius w rote in 
1 9 7 9 .  "Coming out of I l l inois he as simil ated 
the phil osophies of schol ar s  such as Davenpo rt 
and Hopkins . He comp l eted his Ph . D . at 
Goethegen. This was about the time of the 
rediscov ery of Mendel 's  l aws by Correns and 
T schermak and Dr .  Hume had the th ril l of 
hea ring Co rrens l ectu re on Mendel ism .  
"Dr .  Hume ' s "ol d worl d "  type of cou rtesy and 
manner of speaking frequent l y  came as a shock 
to student s and younger members of the staff . 
Most of us , came to rea l ize , howev er , that if 
we l istened ca reful l y  there was  a mes s a ge .  
Sometimes we l ea rned this the ha rd way . Dr .  
Hume wil l be remembered as a teacher and as a 
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friend . Among his most imfo rmativ e  resea rch 
effo rt s I woul d l ist his l ong time rotation 
experiments and his prairie hay management 
studies . 1l 
This w riter ,  who took C ro p  B reeding I from 
Hume in 1 940 and sha red an office with him from 
1 947  to 1 952 , remembers D r .  Hume as a rather  
smal l ,  quiet , soft-spoken el der l y  gent l eman with 
steel gray hair that he pa rted on the side. He 
wore ho rn-rimmed gl a s ses , a hea ring aid and a 
g rey business  suit . D r .  Hume is remembered fo r 
his broad fiel d of abundant know l edge and fo r 
his desire to not onl y gain knowl edge but to im­
pa rt it to others . His specific interest in corn 
was  one of the rea sons tha t it became a major 
c ro p .  
Though Hume had a distinguished career , he 
must hav e had some disa ppointing and perha ps 
some frus t rating times . He was  a staunch adv o­
cate of Extension and wa s the first County Agent 
Leader , but G. W. Rand l ett wa s named as the 
first Extension Serv ice Di recto r .  Perha ps  Dr . 
Hume did not want the j ob .  I n  Ma rch 1 923 , he 
w a s  present at the Boa rd of Regent s meeting when 
they decided to fo rm the Ag ricul ture Div ision 
and hire a Dean . C .  L a r sen got that job .  Meager 
budget s during the 1 930s made it difficul t to 
keep good staff members and conduct good re­
sea rch . By 1 938 D r .  Hume had a qua rter century 
of administ rativ e  experience but I .  B .  Johnson 
became Directo r of the Ex periment Station . 
Fina l l y in 1 943 ,  Dr .  Hume was  repl aced as 
Depa rtment Hea d .  He remained undaunted and 
continued to wo rk . He conducted an excel l ent 
1 0-yea r study on the rates and dates of pl ant­
ing corn .  He wa s l es s  activ e  during his l ater 
yea rs and pa s sed away at his home on September 
2 9 ,  1 962 . D r .  Hume wa s l aid to rest in Green­
wood Cemeta ry nea r  the pl ace he l iv ed fo r OJ er 
a hal f centu ry .  
JOSEPH GLADDEN HUTTON 
Jo seph Gl adden 
Hutton , al so of 
I ndiana by way 
of I l l inois , no 
doubt dev el oped 
the same phil o­
sophies as D r .  
Hume . His 
know l ed ge of 
soil s and che­
mis t ry compl  i­
mented Hume ' s  
know l edge of 
c rops and gene­
ti c s .  Both were 
men of v ision 
and together 
made a team 
sel dom equ a l l ed .  
P ro f e s s o r  H u t t o n  took cha rge of so i l s  
i nv es t i g a t i o ns on J u l y  1 ,  1 91 1 .  H e  an d Hume 
s h a r ed the  same ph i l osoph i es ab out  s o i l s  and  
H u t to n  i mmed i a t e l y  began i nv est i ga t i ons  u s i n g  
man u r e ,  c r o p  res i d ues , and  chem i ca l  fert i l i ze r s  
t o  det e rm i n e  t h e  best ways o f  ret a i n i n g  a 
s at i s fa ct o ry b a l ance  of pl ant food i n  the so i l . 
H e  i n s t i g ated t h e  u s e  of c h em i ca l a n a l y s i s  to 
ev a l u a t e  the res u l t s  of res earch . 
I n  1 9 1 9  H u t t o n  took cha rge o f  s o i l su rv ey i n  
S o u t h  D a k o t a  a nd serv ed a s  pres i dent o f  t h e  
n a t i o n a l  so i l  su rv eyo r s  organ i za t i o n  i n  1 92 8 .  
P ro fe s s o r  H u t t o n  wa s m o r e  t h a n  a to p fl i g ht 
s o i l s  sc i ent i st .  He was a l so c onv e r s a n t  i n  the 
a rt s , espec i a l l y  poet ry .  A book  o f  h i s po em s 
was  pu b l i s h ed short l y  after  h i s dea t h  i n  1 93 9 .  
H i s  ph i l oso p hy w a s  rev ea l ed i n  1 93 7  by h i s 
own wri t i ng i n  B u l l et i n  3 2 5 .  
" Ma i nt a i n i n g  prod uct i v i ty o f  t h e  so i l i s ,  
w i t h o ut doub t , the  most impo rt a nt mate r i a l  
p rob l em o f  any nat i on .  T h e  bas i c  n eeds  o f  
h u ma n i ty-- food , c l ot h i ng ,  she l t e r , a n d  
f ue l - - a re , w i t h  t he except i on o f  fu e l ,  ob ta i ned 
a l mo s t  excl u s i v e l y from the  so i l , not 
fo rgett i n g ,  o f  c o u rs e ,  that  the wa ters  of th e 
e a rt h furn i s h i mpo rtant  i t ems of food to many 
p eop l e .  
" Wh e n  t h e  so i l  fa i l s  t o  produce abundan t l y  
h um a n i ty s u f f e r s  phys i c a l , mora l a n d  c iv i c  
dete r i o rat i on .  P ro g ress i v e ,  happy a n d  
p ro s pe rous  n at i on s  a re nev e r  hu n g ry ,  ra g ged o r  
col d ,  and  t he i r adv a n c ement depen d s  l a r g e l y  
u po n  whe t h e r  o r  n o t  they a re ab l e  to man a g e  
t h e i r s o i l s  so t h a t  the  phys i c a l  needs o f  t he i r  
p eo p l e a re sa t i s f i ed .  Fam i ne ,  pest i l e n ce a n d  
w a r  fo l l ow i n  t h e  wa k e  o f  depl eted so i l s . 
T h e s e  fa c t s  hav e been k nown s i nc e  the  dawn of 
c i v i l i z at i on ,  b u t  nev erthe l ess , t h ey do not 
s eem to hav e rec e i v ed the  u n i v e rs a l  con­
s i derat i on wh i c h they dese rv e .  
" Th i nk i n g peopl e wh o hav e l on g  occup i e d  the  
s o i l s  o f  a cert a i n  reg i on hav e often  l ea rned 
s omet h i n g of the mea n s  o f  ma i nt a i n i n g thei r 
p ro d u ct i v i ty ,  but  t h i s  i s  not a l way s t rue , as 
t h e  ab a n doned  l an d s  of ou r own n a t i o n  ca n 
mute l y test i fy .  When  good l an d  was abund ant 
a n d  to be had fo r the occ u p a n cy ,  many peopl e 
t ho u g h t  i t  eas i e r to mov e to t h e s e  new l an d s  
t ha n  to con s e rv e  t h e i r own . 
" T h e  t i me o f  chea p produc t iv e l an d s  i s  past  
i n- so- f a r  as  Ame r i c a  is  con cern ed . We mus t  l iv e  
u po n  the l a n d  wh i ch we al ready p o s s es s .  T h i s  
l an d  must s u pp l y  the needs o f  t h i s gen e ra t i o n  as  
we 1 1  as the nee d s  of the  generat i o ns to come . 
T h e  soi l i s  ou r most preci ous  po s s es s i on . "  
I n  1 940 t h e  Jac.lvwbbd SDSC ' s  stu dent 
y e a rbook , i n cl uded  the fo l l owi n g  memo ri a l  to 
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P ro fe s s o r  H u t t o n  ent i t l ed "P ro fe s s o r ,  
P h i l osophe r ,  Poet . "  
" T h o u s a n d s  o f  col l eg e  students  wi l l  l on g  
remembe r  J o seph G l adden  H u t t o n  as  a d i st i n ct iv e  
profes s o r ,  a man who s e  l ov e  fo r hi s wor k , o f  
l i fe , and  the so i l  wa s deep and  con s um i n g .  He 
fo und  a n  out l et fo r th i s  l ov e  in  h i s poet i c  
natu re .  Because  of t h a t , students  wi l l  
remembe r  h i m . 
" H u t t o n  was born  on a fa rm n ea r  Mont i ce l l o ,  
I nd i a n a ,  on Nov emb e r  3 ,  1 873 . He spent h i s  
ea r l y  c h i l d hood on that  fa rm and there l ea rned 
to l ov e  t he so i l  he  st u d i ed ,  t a u ght , and  wrote  
abo ut . 
" H u t t o n  s e rv ed as so i l s  profe s s o r  at S t a t e  
for 2 8  years , comi n g  to th i s  i n st i t ut i on i n  
1 9 1 1 f rom the U n i v e rs i ty of I l l i no i s .  H e  acted 
a s  ass i s t a n t  b i o l o g i st at I nd i a n a  State No rm a l  
S c hool  from 1 898- 1 900 . F rom 1 908- 1 9 1 1  h e  wa s 
a s s i s t a n t  geo l o g i st at the  U n i v e rs i ty of 
I l l i no i s ,  do i n g gra d ua t e  wor k  t h e re .  H u t t o n  
rece i v ed h i s B . S .  deg ree from the  U n i v e r s i ty o f  
C h i c a go i n  1 908 , h i s M . S .  from the  U n i v e r s i ty 
o f  I l l i no i s  i n  1 91 0 .  
"As a l eader , Hutton  headed , o r  took  pa rt i n  
v a r i o u s  state  and na t i o n a l  so i l s  org a n i za t i o n s .  
A s  a pro fes s o r  and i n st ructor  h e  t a u g ht stu­
d en t s  and ad u l t s  ho w t h ey mi ght  mak e  fa rm l i f e 
e a s i e r .  As a poet , he gav e v ent to h i s roman­
t i c  l ov e  for the so i l . H e  wa s amon g  the 
better- k n own poet s o f  So u t h  D a k ota , h i s wo r k s  
a ppea r i n g  i n  sev e ra l  antho l og i es . 
" I t wa s on Satu rday mo r n i n g ,  Sept emb e r  2 3 ,  
1 93 9 , t h a t  J oseph  G l adden  H u t t o n- - p ro fe s s o r , 
poet , ph i l o so p h e r- - d i ed .  Death  wa s due to a 
hea rt a i l ment . "  
I n  1 940 a v o l ume o f  h i s  poems wa s pub l i s hed . 
T h e  fo rewo rd wa s wri t t en by A. N .  Hume . 
T h ro u g h  h i s p l a u d i t s  he not on l y  l auded  h i s 
f ri en d  a n d  col l ea gu e , but  gav e an i n s i g ht i nt o  
h i mse l f and  the compl ete ha rmony t h a t  ex i s ted  
in  the  Hume- H u t t o n  team- - a  team unequ a l l ed by 
any ot h e r  at the L a n d  G ra n t  Col l e g e .  
" T h i s  l i tt l e  v o l ume i s  the  res u l t  of ph i l o-
sophy o f  l i fe . I f  i t  may refl ect the  conv i c-
t i o n  o f  one  wh o v e r i l y  mad e  son g s  i n  the  n i g ht , 
i t  wi l l  be ab undant l y  wo rt hwh i l e . I n  ca s e  i t  
s h a l l st i r  the  i ma g i nat i o n o f  a fa i r l y  wea k ­
m i nded  wo r l d i nt o  hav i n g a ph i l osop hy o f  i t s  
own , a n d  a l so a co nv i ct i on abou t  t h e  pres e r­
v at i on of the  so i l , wh i ch i s  the mate r i a l  of 
a l l l i fe ,  it  wi l l  he l p to fu l f i l l  a pro phecy . 
"J oseph  G l adden H u t t o n  wa s born  and  rea red 
on an I nd i a n a  fa rm , wh ere  he  l ea rned , as 
H oo s i e r s  wi l l ,  to ob s e rv e the s i mp l e c h a n ges of 
day and n i g ht ,  wi nter  and summer ,  earth  a n d  
s ky--w i th wh om there i s  no v a r i ab l e ne s s , 
neither shadow of tu rnin g .  He came by educa­
tion the re among the chil d re n  of the folk in 
the common schoo l , said fa rewe l l the re to  his 
mother ,  and l ea rned to honor  his fathe r  who as 
a so l die r  just natura l l y staked his l ife on 
what seemed right to him . 
" The things the younger  Hutton l ea rned on 
the fa rm-- digging post ho l es and ditches , and 
p l owing fu rrows among the peop l e of a rather 
un assuming community- -we re a l ways his , though 
he l ea rned much in after  yea rs .  He graduated 
from three univ erisities and won distinguished 
honor  in them a l l .  Scores ,  hund reds who knew 
him wil l asse rt that  few men we re so accu rate l y  
informed in so wide a range of subj ect matter .  
" The faith which he  carried with him stead­
fast l y  into the ea r l y  morning sun rise of l ast 
September twenty- third , was the same unspoil ed , 
unshaken faith in the integrity of the 
univ erse , that he brought from the fa rm and 
e n l a rged a l on g  the way . 
" Th ree thousand col l ege students woul d tel l 
that J oseph G l adden Hutton was a great teache r .  
I t  was his ru l in g  passion t o  know the fa cts and 
to hav e them known by many . In the c l ass room 
he insisted that students l ea rn " d ry fa cts . " 
Some of them did . Those who did and who were 
additiona l l y inspired to get wisdom , and with 
it to get understanding  made up so l a rge a pro­
portion of his students that they cha racterize 
his genius as a teache r .  They form a 
brothe rhood of the soil . He wou l d  wish this 
l itt l e  v o l ume to prompt them to ' c a r ry o n . ' 
" I n recent yea rs Mr .  Hutton became conv i need 
that peop l e  col l ectiv e l y  are motiv ated as cer­
tain l y  by sentiment as by inte l l ect . The poems 
in this l itt l e  book a re the resu l t  of his we l l ­
considered attempt to make such an appea l . 
" When the word went out that P rofessor 
Hutton 's v oice was stil l ,  the re came spontan­
eous ly  suggestions and  offe rs of cooperation 
to  he l p  in assembl ing and publ ishin g these 
poems about the soil . Many of these sugges­
tions came from members of Al pha Zeta , a 
numbe r of whom were origin a l  members of 
Hopk ins C l ub when P rofessor Hutton was 
then "C l ass Dad " .  They knew him when ! 
" Th rough the ene rgies and wil l ingness of the 
A l pha Zeta brothe rs the serv ice of assembl in g 
a n d  publ ishing the poems of the l ate  P rofessor 
Hutton has been car ried out . 
Now they a re yours--A . N .  Hume . " 
The poems inc l uded in the publ ication we re 
"Soil and Soul , "  "The Worn Out Farm , " "Hunge r , " 
"C ompensation , "  "Ha rv est Time , "  "A Toast , "  "The 
St rike , "  "A l l  Th rough The Night , "  "What Sha l l 
We Do With I t ? , "  "What Constitutes a Col l ege ? , "  
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"A Student ' s  P raye r , "  "Wor l d Loya l ty , "  "Rel i­
gion , "  "Beth l ehem , " "F rom Good F riday to 
E ast er , "  "The K ingdom C omes , "  "Just This , "  
"Ma rch , "  "The Watch in My P ocket , "  " Life , "  
"Ou r  Heritage , "  "Choice , "  and "Dust and 
Destiny . " 
These tit l es te l l  that he was a re l igious 
man who was tru ly  a professor ,  a phil osopher ,  
and  a poet . 
EDGAR S .  McFADDEN 
Octobe r 26 , 1947. 
The descendent 
of a Scottish im­
mig rant , Edgar  S. 
McFadden was born 
Februa ry 3 ,  1891 , 
near  Webste r ,  
South Dakota . 
His l ife  history 
was written  by J .  
D .  Radc l iff and 
printed in the 
September  1946 
issue of FaJtm 
Jou/1.na.l and 
repeated in the 
Ui.nneapow Sunday 
TJubune ( MST ) on 
The Man Who Gav e Us Bread 
E d g a r  S. McFadden is a quiet l itt l e  ma n ,  a 
sca n t  fiv e feet , two inches ta l l .  He has mil d 
bl ue eyes , and a frin ge of cu r l y  grey hair 
a round a bald spot . Ev en in his home town , 
Col l ege Station , Texas , v e ry few peop l e know 
him . Yet a good case ca n be made  for nomi­
nating  him the most import a nt man in the worl d 
today ( FJ ) .  
Tha nks to his work , 25  mil l ion peop l e  a re 
eating who wou l d  othe rwise be dead or dying of 
sta rv atio n .  Du ring the wa r years he sav ed 
American  fa rme rs an estimated $400 mil l ion ( FJ ) .  
McFadden ' s  dev e l opment of disease-resist ant 
wheat  is a stirrin g saga of ag ricu l tura l 
resea rch . The job began  before Wor l d War  I ,  
a n d  was comp l eted just in time to add hund reds 
of mil l ions of bushe l s  of wheat to stockpil es 
du ring Wor l d Wa r I I .  The food situat ion  is bad 
enough now . Without McF adden ' s  work , it wou l d  
be desperate  ( FJ ) .  
McFadden ' s  father ,  an up-state New York 
school  t eacher ,  migrated to South Dakota in 
1882 , and son Edga r was born in a c l aim sha nty 
in the bou l der-sprink l ed Coteau Hil l s  du ring a 
bl izz a rd on Februa ry 3 .  The shanty serv ed both 
as l iv ing  qua rte rs and gra n a ry with seed fo r 
the 1891 c ro p .  His crad l e was a grain bin 
fi 1 1  ed with seed wheat ( MST ) . 
Wheat was life to the McFaddens . A good 
crop meant plenty , a crop failure bankruptcy . 
Anything that was an enemy of wheat--hai 1 ,  
drought , early frost , rust , root rot--was an 
enemy of family security ( FJ) .  
Young McFadden-- "Stub" to his family , "Mac" 
to everyone el se-- 1 earned this early in 1 ife .  
When he was 13 years old , a bul 1 gored his 
father , and nearly killed him . The boy had to 
put in the crop . It looked good , promised to 
make 40 bushels to the acre. Then the stem 
rust epidemic of 1904 struck . Pitted by 
fungus , stems broke and fell ov er .  Wheat ker­
nels that should have been fat and heavy were 
shriveled and dry . Instead of making 40 
bushels an acre , the crop came in at five 
(MST) . 
Spores of this disease , microscopic goose 
eggs , brick red , spent the winter in Texas . 
When summer came , they rode warm winds north. 
In a 24-hour period in bad rust years , as many 
as 600 ,000 of these spores would rain down on a 
single square foot of Dakota farmland !  The 
ones which landed on wheat grew , sucked the 
life from the plant (FJ) . 
It was in 1911 that he got the first idea of 
trying to develop a wheat to withstand rust . 
In 1925 he told the Webster Kiwanis Club , 
"These ideas came to me as a result of having 
spent the greater part of 3 years in the desert 
region of our Southwest . I returned to South 
Dakota just in time to witness the big drouth 
of June , 1911 , followed by an epidemic of stem 
rust , which practically wiped out e1 erything 
that the drouth had not taken . It is little 
wonder that I acquired a lasting impression of 
the vital importance of controlling drouth and 
plant diseases . It seemed that there would 
ultimately come a time when a drouth like 1911 ,  
or  a country wide epidemic of  stem rust like 
1904 , would mean a nation-wide , and possibly a 
world-wide famine . "  
Walking through the dev astated wheat fields 
with a few stalks of diseased grain in � s  
hand,  McFadden noticed in a nearby barley field 
a few stalks of Yaroslav emmer standing strong 
and erect despite the rust (MST) .  
H e  knew this tough , fibrous emmer was worth­
less stuf f  except as stock feed; it had to be 
ground or soaked before e1 en pi gs would eat it . 
Still , it wasn't susceptible to rust (FJ). 
In one hand he held the emmer . In the other 
the rusted wfleat . Seated on a rock in his 
father's field , he symbolically crossed the 
emmer and the wheat . He didn't know it then 
but that was the basis for Hope wheat (MST } . 
In 1925 he said , "This idea filled my mind 
in the fall of 1911 when I started for State 
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College to learn something about botany , field 
crops and plant diseases that would be of valu1 
for finding or developing drouth- and disease­
resistant crops . 
" In the spring of 1913 , I obtained a summer 
position as a field assistant on the Experimeni 
Station and in 1915 I succeeded in getting the 
Agronomy Department to hire me as their offi­
cial plant breeder and turn me loose for the 
purpose of starting any experiments in plant 
breeding that I saw fit . "  
He talked with one of his professors . 
Mightn't it be possible to breed this worth­
less emmer with good bread wheat-- say mighty 
Marquis? "Why don't you try it?" the professo r 
suggested (FJ) . 
Older men of science had said that this 
could never be done , because emmer had 28 
chromosomes , bread wheat 42. Any resulting 
progeny of such a mating would be sterile . 
Fortunately , McFadden hadn't heard of this 
(FJ) . 
McFadden lived in a rooming house , known as 
the Nelson House , on 8th Avenue and 9th Street , 
according to H .  E. Cheever , long-time Brooking ! 
banker and friend of McFadden . Mac asked Mrs. 
Nelson if he could use a corner of her garden . 
She consented and in the spring of 1 916 , 
McFadden planted a row of emmer and a row of 
Marquis wheat . It was touch and go whether 
the mating would come off . Marquis flowered 
early , emmer late . But there was one very 
short period of overlap . It fell on the 
Fourth of July (FJ } .  
Other students were going on a picnic . 
McFadden stayed home . With tweezers he cas­
trated the emmer flowers--removing the anthers , 
or male parts . Then he dusted in pollen from 
the Marquis flowers and wrapped the heads in 
tissue paper to prevent any accidental pollina­
tion. All that hot day he toiled (FJ } .  
Though he desperately needed the $2 or $3 a 
day he could have earned working in the harv est 
fields , he stayed behind at the college where 
he earned $45 a month , out of which he paid his 
room and board , in order to work on his proj ect 
(MST } .  
That fall there were a few poorly-developed 
seeds from the matings . There was no guessing 
what magic blood lines , if any , they contained . 
It would take several years to find that . 
Still there was a terrible urgency about the 
whole matter (FJ) . 
The year 1916 had been the worst rust year 
in history . The plague swept northward through 
the U . S . wheat belt , destroying 200 million 
bushels of gra i n .  Then it moved i nto Canada  
to  dest roy 100 m illi on more ,  a nd  bankrupt 
more farmers (FJ) .  
He saw a ray of hope i n  the few seeds and  
could ha rdly w a i t  for the spr i ng o f  1917 when 
he could plant them (MST). 
McFadden planted his handful of sh riveled , 
unprom isi ng-looki ng seeds i n  the spr i ng of  
191 7. Day by day he watered them , wa ited for 
them to come up . Obsti n ately , they re fused . 
I t  looked as though they were sterile ,  v alue-
1 es s .  Then one green sprout showed ! On 1 y 
one ( FJ ) .  
O n  th is  slender th read hu ng the lives of 
mill i o ns of human be i ngs- -who a re eati ng tod ay 
because that seed sprouted . Gr and chi ld ren of 
that one seed a re today grow i ng on an est i m ated 
15 m ill i o n  ac res of U . S . and  Cana d i a n  fa rmland 
--a wheat f i eld larger than Sw i tzerland  ( FJ).  
That s i ngle seed , represent i ng a c ross wh i ch 
sc ient ists sa i d  coul d never succeed , produced 
100 sh r iveled ke rnels . These went i nto the 
ground i n  the sp r i ng of 1918. That fall 
McFadden was i n  a n  Army camp on the P a c i f i c  
coast ( FJ). 
Cheever remembers that Ma c asked his com­
mand i ng offi cer fo r perm iss i on to go back and 
ha rvest h is  wheat . Of course , he was turned,.... 
down . He appa rently had a cha nge of  command i ng 
o ffi ce rs .  He then wangled a leave , a "ha rvest 
fu rlough" . He d i d n ' t  trouble the Army w i th 
deta ils about how b ig  hi s "ha rvest " was--a few 
rows of wheat a dozen feet 1 ong ! (FJ) . 
The wa r av e r ,  he came back to a job w i th 
the U . S .  Depa rtment of Agr i culture at the 
E xper i ment Stat i on at H i ghmore , South Dakota . 
In 192 5 McFadden w rote , " I  rema i ned w i th 
the Agronomy Department at Brooki ngs unt i l  
the spr i ng of 1918 when I obta i ned a (USDA) 
posi t i on i n  cha rge of cereal i nvesti gat i o ns 
on the Hi ghmore Experi ment Stat i o n .  My 
plant breed i ng work was cont i nued at H i gh­
more unt i l  the fall of 1920 .  I n  June the 
Depa rtment of Agri culture announced that a 
b i g  cut i n  app ropri at i ons would  make it  
necessa ry to w ithd raw its support from the 
H i ghmore Stat i o n .  They had a good pos i t i on 
for  me i n  one of  thei r head off i ces i n  
Washi ngton , D. C . , that would pay me the 
h ighest sala ry perm itted by the C i v i l  
Serv i ce regulat i ons a n d  a bonus of  $20 a 
month. I undoubtedly would have accepted 
thei r offer but I had sta rted out 10 yea rs 
befo re to devel op d routh-and d i sease­
res i stant crops fo r No rthwestern cond i t i ons .  
I w rote that I was more i nte rested i n  
ce rta i n  problems i n  South Dakota than 
was i n  h i gh sala r i ed pos i t i o ns i n  the East . 
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"I had a talk w i th the Head of the Agronomy 
Depa rtment and was i n fo rmed that there were no 
state funds ava i lable fo r plant breed i ng ,  but 
there was an open i ng for an i nst ructor .  My 
reply was that I was more i nterested i n  the 
educat i on of  wheat plants than  I was i n  the 
educat i o n  of the youth of South Dakota , and 
that if there was no poss i b i l ity o f  conti n­
u i n g  the work on state funds , I would go 
back to the fa rm and cont i nue it  on my own 
resources . Accord i ngly , I returned to the 
old home fa rm i n  Day county i n  the fall of 
1920 and  brought much of the more prom is i ng 
plant breed i ng mater i al along w ith me . "  
There is no way to hurry the ted i ous ,  
pa i nstak i ng bus i ness of plant breed i ng .  You 
grow your crop , save the prom is i ng pl ants and 
throw the unprom i s i ng ones away . As soon as 
one problem is solved another comes up . Thus , 
McFadden ' s  wheat w as good as fa r as rust was 
concerned . But it was suscept i ble to root rot . 
And  it  made dark flour--a ma rk aga i nst any 
brea d wheat (FJ ) .  
McFadden went to wo rk on these shortcom i ngs . 
He staked off a nu rsery plot nea r the farmhouse 
a n d  set up a laboratory on the back po rch . 
There was a borrowed m i c roscope fo r i dent i fy­
i ng rust spores , a k itchen table wo rk bench , 
a saggi ng cupboard . He made an i ncubator for 
rust spo res out of an old trunk and a piece 
of sto rm sash . Obsessed w i th the m ightly i dea 
that he could whi p the rust plague , he puttered 
i n  his laboratory by kerosene lamp long after 
d a rk ( FJ) . 
Wh i le he was engrossed i n  hi s backpo rch 
sc ience ,  thi ngs went badly on the fa rm . He 
was burned out by d rought i n  1921 , ha i led 
out i n  1922 , rusted out i n  1923 . He e.i en 
saw this  epi dem i c  com i ng--saw it w i th h is 
m i c roscope . He trapped on  vasel i ne sl i des 
the bri ck-red spores that were ra i n i ng down 
on the wheat f ields (FJ). 
McFadden told hi s ne i ghbors that a ter r i ble 
epi dem i c  would break i n  2 weeks . For a long 
t i me they had suspected McFadden was sl i ghtly 
potty , putter i ng on the back po rch w ith a 
m i c roscope . Now they knew it ! But 2 weeks 
later rust arr ived , the worst ep i dem i c  Day 
County had e.i er seen up to then (FJ).  
Gra i n  was broken over everywhere , that is , 
except i n  McFadden ' s  nursery . H i s  test rows 
o f  emmer-Ma rqu i s  cross stood st rong , erect . 
The rust detoured a round them. Th i s  was 
t r i umph , but it  d i d n 't help the con d i t i on 
of the McFadden bank account (FJ).  
He begged the Agr i cultural Comm ittee of 
the State Legislature fo r funds to cont i nue 
the work , but got nowhere . S i nce the farm 
was already mortgaged to the hi lt ,  banks 
turned a dea f ea r. There were two sources 
o f  money left : h i s  househol d goods and h is  
i nsurance pol i c i es. With Scotch persi stance, 
McFadden threw in ei eryth i ng for one last 
gamble (FJ) .  
By 1923 a fter sev en generat i ons o f  se l ecti on 
of his hybri d, he came up with two promising 
sel ect i ons. Not hav i ng money for la boratory 
tests, he made h is  own gl ut i n  tests by chewing 
the wheat into gum (MST }.  
The two sel ect i ons were H-44 and  H-49. H-44 
was a few days ea r l i e r  and consequent l y  was sent 
to pl ant breeders in Canada. He gav e the name 
"Hope " to H-49  (MST). It was a good name, for 
the wheat offered l i ttle more than Hope. There 
were a l l sorts of th i ngs wrong with it. I t  pro­
duced l ow y ie l ds of li ght-wei ght gra i n. It was 
highl y  suscept i bl e  to sp r ing frosts ( FJ). 
Yet Hope had its good po i nts, too. I t  was 
res i stant not only to stem rust, but to lea f  
rust and fiv e other  major wheat di seases. I t  
contained 4 2  chromosomes, the same number con­
t a i ned by al 1 bread  wheats, so breeders cou l d 
eas i ly  cross it with hi gh-y ield wheats (FJ) .  
McFadden was not hungry for persona 1 glory. 
He sent sma l l packets of Hope wheat to wheat 
breeders a l l CN er the worl d, to speed up the 
work. I n  1929 he rej oined the USDA, h is  pre­
sent emp l oyer (FJ) . 
He was wheat breader from 1930 to 1935 on 
the Redf ie l d Stat i on, wh i ch the USDA had 
establ i shed in 1914 to conduct a l fa l fa i mp rov e­
ment studies. 
For awhi l e  in the mi d-30s it l ooked as 
though McFadden had l ost the race. Resea rchers 
at the Univ ers ity of Mi nnesota produced a 
magni ficent wheat named Thatcher, wh i ch was 
res istant to stem rust. But it l a cked 
res i stance to l ea f  rust. In bad yea rs, lea f  
rust wou l d  l op ten bushel s  o f  wheat off an 
a c re. Hope res isted both rusts (FJ). Thatcher 
was dev el oped from a cross inv o lv ing Iuri i l lo 
du rum dev el oped by John Co le. 
Just as World Wa r  I I  sta rted, a host of Hope 
deriv at iv es--grandchi l d ren of McFadden ' s  ori g i ­
nal cross--began hi tting the ma rket. Superi o r  
new wheats l i ke R i v a l ,  P i l ot, Mida, C adet began 
c rowd i ng Thatcher out of wheat fi el ds (FJ).  
The rust ep i demi c of  1935 p rompted the USDA 
to mov e him to Texas A & M. McFadden prov ed 
that rust sta rted in Texas and was carri ed by 
the wi nds a l l the way to C anada (MST). 
"We ' v e  got to stop recurri ng epidemi cs" he 
sa i d. "And the best way to do that is to bu i l d  
a ba rr ier  of rust- resi stant wheat c lea r ac ross 
Texas " (MST). 
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Whi le down there he dev el oped si x new v a ri ­
et ies (MST). Austi n  was planted on a mi l l i on 
acres in Texas, much of it on l and that cou l d  
nev er produce wheat before because o f  the rust 
pest i lence. Another Hope deriv at i ve  took OJ er 
almost the ent i re C a l i forni a wheat bel t. Fif­
teen mi 1 1  i on ac res are now giv en OJ er to Hope 
grandch i l d ren in the north ( FJ). 
It is di ff i cult to assay Hope wheat in  terms 
of human hunger, but the money si de is eas i er. 
A. W. E rickson, Mi nneapol is  crop reporter, 
estimates that Hope de riv  at iv es sav ed fa rmers 
in the Dakotas and Minnesota $135 mil l ion in  
1944 a l one. A rust ep i demi c on the ma rch wou l d  
hav e destroyed that much gra i n  (FJ) . 
Ev eryth i ng consi dered, it appea rs that $400 
mi l l i on is a conserv ativ e  figure for sav i ngs 
dur ing the wa r yea rs (FJ) . 
For all the mi l l i ons of dolla rs he has put 
in  the pockets of fa rmers, McFadden has pro­
f ited not a penny. New wheats aren ' t  patent­
abl e. He 1 iv es modest ly  in Texas now, sti 1 1  
f i ght i ng man 's bloodless batt l e  for bread 
(FJ). 
By produc ing better gra i ns espec i a l ly 
adapted to the Texas cl i mate, he feels that 
he mi ght whi p  the rust probl em once and for 
a l l .  W ith Texas planted to rust- res istant 
wheat, the spores whi ch cause the di sease 
w i ll hav e no place to spend the wi nter. 
At that po i nt fina l v i ctory wi 1 1  be won 
( FJ). 
Though McFadden recei ved li ttle moneta ry 
compensati on, he knew in his hea rt that he made 
a si gni f i cant contri but i on to mank i nd. Others 
knew it too and honored hi m for it. 
I n  1946 he rece iv ed the Re.aciCN., V-<-g e/2 :t  awa rd 
of $2,500 for " • • •  excepti onall y mer itor i ous 
contri but i ons to publi c welfa re." The next 
yea r he was recogni zed by the Texas Chemurgi c 
Counc i l for " • • •  d isti ngui shed serv i ce to 
agri cul tu re", and in 1948 he was ci ted by the 
American Agri cu l tura l  Assoc i ati on for " • 
outstand i ng serv i ce rendered to Ameri can 
Agri cul tu re." 
The fa rmers of D ay County in 1947 erected 
a l a rge granite memor i a l  to McFadden on the 
grounds of the Lutheran Home in Webster, S.D. 
The engrav ing sa i d  in pa rt, "The Fa rmers of 
Day County Herewith Seek to Perpetuate the 
Memory an App rec i at i on of One Day County 
Fa rmer, Agronomist and P l ant P atho l ogist 
EDGAR s .  MCFADDEN. I I  
McFadden l iv ed 43 yea rs in South Dakota and 
25 i n  Texas. He di ed January 6, 1956 and was 
bur ied at Coll ege Stati on, Texas. 
Though he made many si gni f i cant cont r i bu­
ti ons to agri cu l tu re none of them has had the 
impact of Ho pe wheat, a v a r iety he dev el oped 
beca use he d i dn ' t  know it cou l dn ' t be done . 
WALLACE W .  WORZELLA 
" Wa l l y "  Worzel l a  
was born at P l ov er, 
W iscons i n, in 190 7 
and spent h is  boy­
hood on a f a rm in 
that area . After 
rece i v ing the B . S .  
degree at the Un i­
versi ty of W iscon­
s i n  he compl eted 
h i s  Ph . D .  at P u rdue 
Un iv ers ity in 1934 . 
For the next 10 
yea rs he cont inued 
resea rch at the 
Ind i ana Ag ri cul ­
tu ral Exper i ment 
Station ma in l y  
w ith fert i l i zer 
and v a r iety tri a l s, 
as we 1 1  as wheat 
breed ing.  
In 1943 he assumed the posit ion as Head of 
the Agronomy Department at South Dakota State 
Col l ege . He nev er saw the d i ff i cu l t ies, onl y  
the opportuni ties .  So after a sho rt t i me in 
South Dakota dur ing wh i ch he trav el l ed through­
out the state and v i s i ted wi th fa rmers, he came 
to some con cl usi ons regard i ng necessary pro­
grams that wou l d inc rease y ie l ds and stab i l i ze 
crop product i on in  his adopted state .  
I n  1943, i n  add i t ion to the department head, 
the staff incl uded two men i n  soi l s  and three 
i n  crops . Much of the i r t i me inv ol v ed teach ing 
soi l s  and c rop producti on courses, wi th l i tt l e  
t ime av a i l ab le fo r resea rch and meet i ngs . He 
i n i t i ated programs d i rected towa rds inc reas ing 
the research and tea ching staff, p rov i d ing ade­
qu ate faci l i ti es, prov i d i ng easy access for fa r­
mers to new gra in  and fo rage v a r i et ies, and 
establ ish i ng a team approa ch to sol v i ng 
p robl ems . 
Rea l i z i ng that it  woul d requ i re sev era l 
yea rs to acqu i re adequ ate faci l i ti es and 
assembl e qu a l i f i ed staff, Dr . Worzel l a  imme­
d i ate ly  in it i ated a few act iv i ti es to st i mu­
l ate interest, and i l l ust rate the v a l ue and 
s igni f i cance of agr i cu l tu ra l  resea rch . 
Wh i l e  attend ing the Reg i onal Oat Breed i ng 
·conference at Ames, Iowa,· he was ab l e  to ob­
t a i n  50 bushel s  of the new v a ri ety V i kota for 
the S. D .  Ag ri cu l tu ra l  Experi ment Stat ion .  In 
1944 i t  was pl anted on 1 7  a c res and the 50 
bushe l s  produced 2,422 . 5  bushe l s  of oats or 
142 . 5 b ushel s per acre ;  whereas l oca l  v a r i ­
et ies y ie l ded from 30  to  40 bushel s per acre .  
Many fa rmers v is i ted th i s  outstand ing oat fiel d 
and refl ected upon the need for add it ional  
resea rch so that South Dakota fa rmers, too, 
wou l d  benefit f rom improv ed v a r i et ies of a l l 
c rops as wel l as from soi l fert i l ity, weed 
cont rol and many other crop prod uct ion and 
management pract i ces . 
I n  the soi l  ferti l ity area, Dr .  Worzel l a  
in it i ated some of the fi rst ferti l i zer  tri a l s  
on fa rmers ' f iel ds i n  South Dakota . I n  1944 he 
establ ished a fert i l i ze r  tri a l  on wheat in Day 
County and one in Grant County . He tol d how 
h is  d aughter, Ma ry, age 6, ass i sted wi th the 
measu ri ng tape to establ ish the borders of 
the ex per imenta l  pl ots . 
Worzel l a  was a fi rm bel iev er in the team 
a pp roach in atta in ing goa l s  su ch as hi r ing 
of new staff, p l ann ing for new fac i l i t ies 
and dev e lop ing new projects and programs . 
I nv ol v ed on such teams and comm ittees were 
Agronomy staff members, adm in ist rat i on, 
Extensi on staff, fa rmers and representat i ves 
of indust ry .  He del egated respons i b i l i t i es 
to the staff members and had fu l l confi dence 
in the i r ab i l i ty and pe rformance . As 
Depa rtment Head he was al ways on "Ta p "  and 
not on "Top . "  H i s  off i ce desk was neat 
and hi s door al ways open for anyone to 
come in and g i ve  or recei v e  suggest i ons . 
H i s  bound l ess enthus i asm made hi m a 
fav or i te speaker so he was constantl y cal l ed 
upon to speak in count ies throughout the 
state . 
He bel iev ed in and encouraged the staff 
members to take v acat ions, and make them 
recreat i on and not wreck-creat ion .  These 
often invol v ed tri ps to summer meet ings 
of the Ameri can Soc i ety of Agronomy hel d 
i n  Utah, Ca l i forn i a  or Oh io, where somet i mes 
the whol e fam i l y  pa rt i c i pated . Other group 
staff act iv i t ies invol v ed Ch r istmas pa rt i es, 
pi cni cs, hunt ing for pheasants or deer in  
the Bl ack H i l l s and f ish i ng . 
D r .  Worze l l a  imp l emented staff and fa c i ­
l i ty expans i on by inv ol v ing al l of the staff 
together wi th U .  J .  Norgaa rd, the Extens i on 
Agronom ist, and fa rmers from the S . D .  C rop 
Improv ement Assoc i at i on .  Comm ittees we re set 
up to make proposa l s  and suggesti ons re l at i ve  
to the natu re of the staff ; k i nds of fac i l i ­
t ies ;  and statewi de programs, such as Founda­
t i on Seed, soi l test i ng, weed cont rol , soi l  
su rv ey, crop breed ing and crop and so i l  
management . F i na l  app rov a l  fo r add i t i ona l 
staff, faci l i t i es, budgets and new programs 
was made by boa rds inv ol v ing staff, adm inis­
trat ion, fa rmers and ind ustry rep resentat i ves .  
Fol l owi ng an extens i ve  ed ucat iona l prog ram by 
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the Extensi on Serv i ce, Agronomy staff, S . D . 
State Crop Improvement Associ at i on and at 
f i eld days, the people of the state became 
aware of the potent i al of agri cultural re­
search in i ncreasi ng and stab i l i z i ng crop 
product i on i n  the state . 
As a result, they approached the ir  leg is-
1 ators to conv i nce them to i ncrease state 
mon i es for agri cultural research. W i th 
greatly i ncreased funds, the faci l i t i es 
were greatly improved; the staff i ncreased 
seven- fold; and new programs establ i shed, 
such as the Foundati on Seed Stock Div i si on, 
So i l  Test i ng Laboratory, and so i l  surv ey 
and weed control programs. 
As a result, an excellent research and 
teach ing staff was prov i ded w i th adequate 
means wi th whi ch to dev elop many new crop 
var i et i es, to release thousands of bushels 
of new seeds to farmers, prov ide so i 1 survey 
i n  many count i es, and perform soi 1 and seed 
test i ng se rv i ces, and many other soi l  and 
crop management practi ces . 
Aggress ive agronomi c  programs, often the 
result of lack of communi cati ons, are some­
t imes mi sunderstood and result i n  cr i t i c i sm 
from cit i zens . Two such events i llustrate 
th is .  The soi l  test i ng program was developed 
i n  1948 and the laboratory established i n  
the Agronomy Department . Soi 1 samples ob­
ta ined from fi elds throuqhout the state 
were sent to the l aboratory for evaluat i on 
and so i 1 ferti 1 i ty recommendati ons. 
After several years of thi s  serv i ce, a 
chemist at a state i nst i tut i on in Rap id  C i ty 
ga i ned some supporters to try to set up soi l  
test i ng i n  hi s laboratory to evaluate the soi l  
samples from the western count i es o f  the state . 
After conduct i ng a j oi nt meet i ng that i ncluded 
farmers from the area, Agronomists i nformed the 
gatheri ng that soi l  test i ng was more than add­
i ng a few drops of aci d  to a gram of so i l . It 
i nv olved know i ng so i l  surv eys, geology, corre­
lat i on of soi l  w i th y i eld tr i als, etc . ,  before 
recommendati ons could be made . The meet i ng 
adj ourned and al 1 safllpl es conti nued to be 
sent to SDSC . 
The other ev ent i nvolved the growi ng of 
barley i n  the state . F i eld experi ments showed 
that mal t i ng barley var iet i es y i elded 25% less 
than feed barley vari et i es when grown i n  the 
western half of the state , so the recommen­
dat i on to farmers was to grow malt i ng barley 
only i n  the eastern count i es .  
Malti ng barley seed was scarce and the malt­
i ng industry pressured the Board of Regents and 
the Pres ident of SDSC to re.i ise the agronomi c  
recommendat i ons so that malti ng var iet i es would 
be approv ed for product i on throughout the state . 
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A j o i nt meet i ng was held in the Presi dent's 
off i ce and an Agronom ist presented the research 
data from several years of vari ety tri als con­
ducted throughout the state . After the presen­
tat i on of research data, I. B. Johnson, Di rec­
tor of the Experi ment Stat i on, stated, "Men, 
you have seen the results . If we cannot report 
the facts honestly, close the whole Agri cul­
tural Experi ment Stat i on". The meet i ng ad­
j ourned and the recommendat i ons of the Agrono­
mist were not changed . 
In add it i on to the many responsib i l i t i es 
connected wi th bei ng a department head, Dr . 
Worzella made research contribut i ons by con­
duct i ng pasture tri als i n  cooperat i on wi th the 
Ani mal Husbandry Department . After the value 
of such work was demonstrated, a pasture 
researcher was hi red . 
He was also cha i rman of the Graduate Program 
Committee whi ch prepared the fi rst graduate 
study catalog for SDSC . He also obta i ned 
approval for the Ph .D .  degree program i n  
Agronomy . 
Dr . Worzella presented many sc i ent i f i c  papers 
at nat i onal meet i ngs, held several off i ces and 
authored some 60 sci ent i f i c  publi cat i ons . In 
1956 he was made a Fellow of the Ameri can Soci ­
ety of Agronomy i n  recogni t i on of h is  or i g i nal 
contribut i ons i n  agronomy and d issem inat i on of 
knowledge concerni ng crops and so i ls whi ch has 
contri buted so greatly to general human welfare . 
In a letter to the Board of Regents on Apri l  
18, 1957, John W .  Headley, Presi dent of SDSC 
wrote, "Worze 1 1  a i s  a most competent man . He 
i s  creat ive, a man of courage, i ndustri ous and 
i s  effect ive i n  his work . Dr . Worzella, serv­
ing as chai rman of the graduate comm ittee, has 
helped organ ize the graduate program to a po i nt 
that it  has attracted nati onal attent i on be­
cause of its growth and its i mproved quali ty .  
Th i s  has been done i n  add it i on to handl i ng the 
b i ggest department i n  Agri culture . "  
After Presi dent Headley d ied i n  November 
1957, Dr . C .  M .  Crothers became acti ng pre­
si dent for a second ti me. He fulfi lled a 
prom ise he made when he served in that capa­
c i ty several years earl ier .  In 1952 Crothers 
told Dr . Worzel 1 a that he (Crothers) would 
be the next presi dent and he wi shed to be 
the fi rst to i nform Worzella that he would 
recommend Worzella's dism issal to the Board 
of Regents . 
However, Dr . Headley became presi dent 
and served unt i l hi s death . Early i n  1958, 
dur ing hi s second term as Acti ng Presi dent, 
Dr . Crothers fulfilled hi s earl i er threatened 
acti on and recommended to the Board of Regents 
that Worzella be d ism issed . The Regents 
followed the recommendat i on .  
An ed itor i al comment of the Hamun Cowi-ty 
HV1.ald En,teApw e. on  the act i on of the Boa rd 
of Regents ep itomi zed the feeli n g s  of those  
who knew D r .  Worzella the best . " • . •  i t  
f i red the one man whose competence and fi t­
ness  for hi s post are prov ed ;  a man who 
commands nati onal acclai m fo r hi s sc i enti f i c  
ab i l ity ;  and a man o f  the type South Dakota 
con stantly seeks-- u s ually i n  v ai n . "  
To  th i s  may be added the lov i n g esteem of 
members of the Ag ronomy Department and all 
others that knew hi m well . 
D r .  J ohn E .  Grafi us, fo r example, wrote "he 
was one of the most dynami c department heads I 
hav e known . H i s  leadersh i p  qual it i es were 
u n s u rpas sed . " 
D u r i n g  the followi ng 15  years, Worzella con­
ducted ag ri cultu ral re search, tau ght graduate 
students, di d consultant serv i ces, and as s i sted 
i n  establi shi n g  ag ri cultu ral depa rtments in the 
M i ddle East and Afr i ca .  
Dr .  V e rnon Malan, of the SDSU Soc i ology 
Department, and hi s fami ly v i s i ted the 
Worzellas wh i le they were at the Ameri can 
U n iv e r s i ty i n  Be ru i t, Lebanon, and reported 
the same dev ot i on of the people on hi s staff 
that was so e1 i dent in South Dakota . 
I n  1 970 the L ebanese gov e rnment honored hi m 
w i th the Ceders of Lebanon Award for hi s out­
stand i n g serv i ce to ag ri cultu re i mprCN ement 
i n  that country .  After hi s ret i rement i n  1 9 72, 
Worzella conti n ued hi s con s ult i n g  work on a 
short-term bas i s  i n  Mi ddle East and Afr i can 
countr i e s .  
\�ally and Hazel reti red near hi s or i g i nal 
home at PlCN er whe re he bu i lt a beaut i ful home 
w i th hi s brothe rs i n  a newly dev eloped area . 
A lake outs i de hi s liv i n g  room wi ndow allows 
h i m  to set a li n e  and fi sh from the comfort 
of hi s fav or ite chai r .  S i nce ret i rement, he 
really has n ' t  had mu ch t i me for fi shi n g  becau se 
of hi s i nv olv ement i n  the potato product i on 
b u s i ness  with hi s brothe rs . When showi n g  v i s i ­
to rs around  the producti on area, hi s old ti me 
e nthu s i asm i s  j u s t  as e1 i dent as when he con­
ducted tou rs of the Agronomy Farm at SDSC . 
U FFE J ENSEN NORGAARD 
U . J . ,  no one called h i m  U ffe and few knew 
h i s mi ddle name, was born in South Dakota and 
reared i n  Nebraska and W i scon s i n .  He  retu rned 
to South Dakota whe re he serv ed 32  years in the 
E xten s i on Se rv i ce  and rece iv ed the hi ghest 
honor be stowed on an E xten s i on employee . 
Accord i n g to hi s daughter, Ruth Norgaard 
Magen, U. J .  was the you ngest of sev en chi ld­
ren born to the Rev erand and Mrs . Peder J en s e n .  
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All the ch i ldren 
we re giv en the 
mi ddle name of 
Jen sen  and the su r­
name of Norgaard .  
Re1 erand J en sen, 
the only one of 
sev en brothers 
and s i ste rs to 
i mm i g rate to the 
U . S .  from Denmark, 
was Pastor of the 
Dan i sh L utheran 
Chu rch i n  V i gbo rg, 
South Dakota where 
h i s youn gest son 
was born on Aug ust 
6, 1891 . 
Dur i n g  the next 3 years the fami ly serv ed 
chu rches in Plank i nton, Pukwana, E rwi n, Hetland, 
Centerv i lle, Ethan and S i oux  C i ty . They liv ed 
i n  St . Paul, Mi nnesota for 2 yea rs then went 
to v i s i t  relativ es i n  Denmark where U .  J .  
celeb rated hi s fi fth b i rthday . 
They liv ed i n  Dav ey, Neb raska unt i l  1 903 
when they mov ed to W i thee, W i scons i n, where 
U .  J .  fi n i shed grammar school and 2 yea rs of 
hi gh school . He  liv ed with a brother i n  
Harlan, I owa, where he graduated from hi gh 
s chool i n  1 909 . 
He  attended Dan i sh folk school, Danebad, at 
G rand I sland, Neb raska unt i l  hi s mothe r became 
se r i ou sly ill.  After she di ed he en rolled i n  
1 9 1 3  at the U n iv ers i ty of W i scons i n .  A fter 2 
years of college and one year of teachi n g V oca­
ti onal Ag r i c ultu re at Boscobel, Wi scon s i n, he 
was drafted for serv i ce i n  World War I .  He was 
sent to F rance and remai ned fo r some ti me afte r 
the Armi st i ce was s i gned to guard pr i s one r s .  
H e  grad uated from the U o f  W i scon s i n i n  1 920 . 
For 4 years U .  J .  was V ocat i onal Agri cultu re 
I n structor and coach at Salem, South Dakota . 
He knew li ttle about coachi n g, but hi s ab i l i ty 
to meet and solv e di ff i c ult problems began to 
emerge .  A farmer was hi red to do the actual 
coach i n g .  The i r basketball team was ru n n e r  
up to Yankton i n  the 1 925 state basketball 
tou rney .  The same players won the champ i on ­
shi p i n  1 926 . 
Wh i le at Salem he mar ri ed Dagmar Han sen, a 
long  t i me acquai ntance from W i thee, on U .  J .  ' s  
31 st bi rthday, August 6, 1 922 . The i r dau ghter 
R uth was bo rn at Salem in 1 924 . Becau se  of 
sev ere headaches, U. J .  was adv i sed to spend 
more ti me out of doors . I n  1 926 they rented 
a farm at Barren, Wi sco n s i n .  Du r i n g  the summer  
he wrenched a knee  whi le helpi n g  a ne i ghbor 
harv est potatoe s .  I n flammatory rheumat i s 1", 
whi ch had bothe red h i m  on two pre,, i ou s  occa­
s i o n s, caused h i m  to seek other employment . 
U.  J .  became the County Agent in Sully 
County on October 15 , 1926 . Dagmar and Ruth 
went to I-Ii thee to await the arrival of Daniel. 
During the winter they took the train to Onida. 
U .  J .  recognized the value of good seed and 
farmers in Sully County were soon raising cer­
tified seed. 
While at Onida he learned the hazards of 
drought , grasshoppers and soil erosion . He 
also learned how to cope with them--lessons 
that he constantly strove to teach to others .  
He developed the philosophy that any good 
program could be implemented if the people 
understood the need for it . 
In 1938 he was asked to coordinate the 
state grasshopper program . On February 16 , 
1939 , he became Extension Agronomist and 
moved to Brookings .  He was elected secretary 
of the South Dakota Crop Improvement Associa­
tion. Because of his conv iction that best 
results were obtained by working with organized 
groups of informed persons ,  he organized 20 
County Crop Improvement Associations during 
his first year as Extension Agronomist . 
During the mid-1940s Norgaard became one 
of the "three musketeers" . Norgaard , Leonard 
Ladd , Extension Soil Conservationist , and 
George Gilbertson ,  Extension Entomologist , 
held a series of crop hazard schools .  In 
1945, for example , they held 33 meetings 
where they discussed ways of 0/ ercoming the 
hazards of too little moisture , soil erosion 
and grasshoppers .  
J ohn E .  Grafius , who was small grain breeder 
in the Agronomy Department from 1941 to 1953 
wrote: 
" Every Agronomy Department should have a U. 
J .  Norgaard . U .  J .  was tall , thin and slow of 
action , but when he spoke , his deep voice con­
veyed words of wisdom. 
"The phrase 'Farming around J uly' came from 
Norgaard . It was the result of his experiences 
in Sully County during the thirties • • •  'if 
we just had earlier small grain varieties , we 
could beat the J uly drought . And sorghums be­
come dormant in July and then recover in August 
� f  we get rain . Lets farm around J uly . '  
" In order to do his job of Extension , he 
needed something to extend and he made sure 
he got it • . •  Whenever a new staff member 
arrived, U. J .  would spend hours indoctrinat­
ing him with the facts ,  fables and problems 
of South D a k o ta . " 
U . J .  was a member of the Worzella-Norgaard 
team , comparable to the Hume-Hutton team of an 
earlier era . 
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In 1980 J .  G. Ross , who had been a grass 
breeder in the Agronomy Department since 1947 , 
wrote: 
"The combination of vigor , ideas and enthu­
siasm residing in Worzella coupled with the 
philosophy and knowledge of the state of 
Norgaard • • .  provided a master pl an for 
accomplishing the necessary changes to bring 
about increased stability through consistently 
increased yield of crops . "  
"The other member of the team was E .  G.  
Sanderson , an idealistic farmer who took a 
great interest in • . •  Agronomy . He was 
the means by which ideas were carried to 
the leqisl ature • • •  " New staff members 
were hired , new buildings built and new 
programs implemented .  
In  1954 the superior service award--one 
of the highest given by the USDA--was pre­
sented to U . J .  Norgaard in Washington , D. C .  
by Secretary of Agriculture E sra Taft Benson . 
The award was given for "outstanding ac­
complishments in seed improvement" and for 
"motivating farm people to adopt better crop 
production and management practices . "  
The news story added: "He i s  best known for 
his work in organizing the South Dakota Crop 
Improvement Association and developing the 
state weed program . "  
The International Crop Improvement Associa­
tion made him an honorary member in 1962 . The 
South Dakota Crop Improvement Association also 
presented him with a plaque for many years of 
dedicated service . He served as secretary of 
the latter group for 25 years--6 years after 
he was retired as Extension Agronomist Emeritus 
in 1958 at the age of 70. 
On November 15 , 1972 , the Brookings Register 
carried an editorial entitled "We need more U. 
J . ' s" It said in part : 
"Few men have contributed more to the well­
being of agriculture in general and farming in 
particular than U. J .  Norgaard . . •  who passed 
away earlier this month ."  
"South Dakota has yielded its share of agri­
cultural leaders .  Few have exhibited more 
dedication than U .  J .  as he was known through­
out the agricultural community . Most of the 
outstanding farmers that have retired during 
the last 10-15 years knew him personally and 
many solicited his advice . 
" Even more important , many farmers who never 
met the man are undoubtedly benefitting from 
his efforts • Farmer members of the 
(SOC IA) Board of Directors suggested that he 
hel p  organi ze county un i ts • • •  and { improve) 
the seed cert i fi cat i on pro g ram of the state . 
"So i t  was recommended that each county 
organi zat i on estab l ish a l ocal (vari ety) demon­
st rat i on pl ot so that area farmers mi ght com­
pare fo r themsel ves the per fo rmance of crop 
var i et i es be i ng p romoted fo r the area . 
" M r .  No rgaard al so he l ped hammer out the 
deta i l s of the ce rt i f i ed seed program (and 
foundat i on seed prog ram) an effo rt des i gned 
so  that farmers woul d not be charged unreason­
abl e  p r i ces fo r newl y devel oped c rop var i et i es .  
"Du r i ng hi s years as secretary , the group 
(SOC IA ) was inf l uent ia l  i n  establ i sh i ng a So i l s  
Test i ng Laborato ry ,  Ag ronomy Seedhouse (and 
and G reenhouse ) ,  pl ant patho l ogy (off i ce-green­
house- l aboratory compl ex )  and Foundat i on Seed 
Stocks bui l d i ng .  Al l have been impo rtant cogs 
in the whee l of  ag r i cul tu ra l  success in  the 
state. " 
A news story from the same paper stated in  
part : 
"No rgaard hel ped draft the leg is l at i on wh i ch 
c reated the South Dakota Weed Board ;  he hel ped 
o rgani ze the Seed Cert i f i cat i on  Serv i ce and the 
Foundat i on Seed Stock Div is i on. " 
I n  1 981 W .  W .  Wo rzel l a ,  who was Head of the 
Ag ronomy Department duri ng most of the t i me 
that No rgaard was Extens i on Ag ronom ist wrote : 
"U . J .  No rgaard' s l i fe was ded i cated to 
serv ing his fel l ow man . As an Extens i on 
Ag ronom ist he had the ab i l i ty to act ivel y 
i nvo lve many peop l e  in so l v i ng many di ff i cul t 
agronom i c  probl ems and execut i ng the so l ut i ons . 
He fi rm ly  be l ieved that onl y  through educat i on 
and understanding of crop management and pro­
duc t i on prob l ems and the i r so l ut i ons , that far­
mers woul d adopt improved pract i ces . He was a 
cont inuous student not onl y in subject matter , 
but al so i n  advanced Extens i on procedures . 
"Though some regard South Dakota as a 'h i gh 
r i sk ' state fo r ag ri cul ture , U .  J .  bel ieved 
that many fai l ures were caused by the use of 
unadapted crops and mismanagement of  crops and 
soi l s .  He hel ped county groups organ i ze County 
C rop I mprovement Assoc iat i ons wh i ch were orga­
n i zed and run by l ocal farmers . He then used 
these groups to he l p  d issem inate informat i on 
about seed ce rt i f i cat i on ,  foundat i on seed , new 
i mproved var iet i es ,  weed cont ro l and other 
management pract i ces . 
" M r .  Norgaard was a team wo rker and an ex­
cel l ent organ i zer , an effect ive ingred ient in 
imp l ement i ng state-w i de ag ronomi c  prog rams . 
He was wel l -known and respected by farmers , 
seedsmen and hi s peers . 
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"H is  cont r i but i on to the devel opment and 
improvement in  agri cu l ture and South Dakota ' s  
i nc reased weal th has been surpassed by very 
few . " 
U. J. cons i dered hi msel f as an adul t 
teacher .  He dec l i ned offers of other pos i ­
t i ons wi th much hi gher sa l ar ies .  He l oved 
South Dakota ; i t  came fi rst and money was 
secondary . It was a sad day in  November 
1 972 . South Dakota l ost an outstand ing 
c i t i zen . 
CL I F FORD JAMES FRANZKE  
F ranzke was born 
at Bi j ou ,  South 
Dakota on Apr i l  
2 7 ,  1 896. He had 
perhaps the most 
d ist i ngui shed 
career of anyone 
to maj or  i n  Ag­
ronomy at SDSC . 
He was a messen­
ger fo r h is  Com­
pany Commander 
dur ing  �Jo rl d War 
I and was wounded 
i n  act i on. Upon 
rece iv ing a di s­
charge he l i ved 
i n  East Men ' s  Hal l 
at SDSC , whi ch was bui l t  fo r the hous i ng of 
d isab l ed veterans . He attended the School of 
Agr i cul ture , l ater enro l l ed in Col l ege and 
wo rked in  the Ag ronomy Department . 
Whi l e  i n  col l ege he met Rose M .  Norman of 
Brandt , South Dakota .  He was appo i nted to the 
staff of the Ag ronomy Department on Ap r i l 1 ,  
1 924 wh i ch was befo re he graduated on June 2 .  
C l i f f  and Rose were mar r i ed on October 4 .  I n  
1 925 C l i fford James Franzke , J r. came to  l i ve 
wi th them and Yvonne Arde 1 1  j o i ned the fam i l y  
1 6  months l ate r .  
Dur i ng the l ate 1 920s and 1 930s F ranzke was 
Ass istant Superv isor of Expe r i ment Stat i ons. 
At fi rst he worked pr i mar i l y  wi th smal l gra ins ;  
however , duri ng the ear l y  1 930s he superv i sed 
expe ri mentati on on methods of control l i ng f iel d 
bindweed on West Farm and at the three 
substat i ons . 
Dur i ng the 1 930s C l i f f Franzke sel fed 
several open-pol l i nated co rn var i et i es adapted 
to Cent ral South Dakota. He produced the fi rst 
seven inb red l i nes and the fi rst four doub l e­
cross hybr i ds devel oped in the state . They 
were inst rumental in  mov ing the co rn bel t 
farther north and west and served as a bas is  
fo r  the format i on o f  Sokota Hybr i d  P roducers 
I nc., a seed corn company that processed CN er 
350,000 bushels, sold av er 140, 000 bushel s  of 
seed and grossed CN er $4 milli on in 1978. 
Duri ng thi s  time farmers suffered livestock 
l osses from grazing sweet sorghums. Franzke 
set about solving the problem and released 
39-30-S in 1937, the f i rst low acid variety. 
Eight years later he released Rancher which 
contained only 10% as much hydrocyan ic  aci d as 
39-30-S. These are the onl y  two low pruss i c  
acid varieties i n  the U .  S .  and have been 
extremel y useful to cattlemen who wish to graze 
sorghum. 
He dev el oped two gra i n  sorghum var iet i es, 
Norghum released i n  1949 and Reliance i n  1953, 
and the first six sorghum hybrids. Most were 
characterized by open pan i cles, whi ch dri ed 
more readily on the stalk, and elongated 
peduncles to facilitate stra ight comb i n i ng .  
The new varieties could be harvested with 
a combine, were adaptabl e to a large area, 
produced good yields and expanded the sorghum 
growing area many fold in the Great P l ains. 
Grain sorghum became a competitor of corn in 
South Centra l South Dakota (Hardies) . 
John E. Grafius, who was a co-worker for a 
dozen years in the 1940s, wrote in  1979, "Dr. 
Hume hired Cl i fford Franzke shortl y after the 
c l ose of World l�ar I (1924). Cl i ff had l ost 
a n  arm during the war but he d id  more with 
one arm than most could wi th two, figuratively 
and litera l l y. 
"Cl i ff dev eloped the inbred l ines of corn 
which formed the first Sokota hybrids. He 
developed several outstandi ng lines of grai n 
sorghum, the first low prussic acid forage 
sorghum and a Pythium root rot resist ant strain 
of crested wheatgrass as well as improved 
stra ins of fescue and wheatgrass . A l l in a l l  
his is quite a record of achievement." 
During the 1940s he took charge of the soy­
bean proj ect and ev al uated dozens of soybean 
v arieties for their potent i al use in South 
Dakota. He also began to use colchi cine in  
h i s  sorghum breeding program. I n  1973 E. W. 
Hardies wrote : 
" The discovery that colchicine, a common 
drug, doubled the number of chromosomes l ed to 
the use of this  drug. The objective in pl ant 
improvement was to produce var i ati on. The com­
mon methods of producing va riation were cross­
ing, inbreeding, and the production of muta­
tions. Franzke devel oped the technique of 
using colchicine to create mutat i ons. Carefu l 
vigorous selection of the many hundreds of 
mutations was made. This planting and further 
sel ection cont i nued unt il  the new creati on was 
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considered worthy of being designated a new 
variety." 
James G. Ross, who joined the Agronomy 
Department as a grass breeder in 1947, was a 
co-worker of Franzke for a decade and a half. 
In 1980 Ross wrote, "Cliff Franzke, who had 
been with the department since 1924, had an 
enviable reputation as a breeder in  such 
diverse crops as corn, sorghum, and grasses. 
He was an excell ent selecti oni st and coul d 
pick out types that would be adapted to 
condit i ons in the state with great acuity. 
He elected to retain sorghum as the crop 
that he wou l d  continue working with as 
funds became av ailab l e  for hiring other 
plant breeders. 
" I  remember with great pleasure the fall 
harvest i ng trip  that I took with hi m shortl y  
after starting my tenure in the Agronomy 
Depa rtment . He had a story about each part 
of the state through which we passed and 
drove the state car with his one arm better 
than 90% of people coul d with two . The 
beauty and diversity of the state made a 
never-to-be-forgotten impression on me 
and I was sold on the opportunities for 
crop improvement that were present both 
in the more humid croplands of the east 
and the beauteous grasslands of the west. 
"As a plant breeder Cl i ff realized the 
necessity for variat i on and became interested 
in colchicine, an alkaloid derived from the 
autumn crocus, as a means of inducing changes 
in the sorghum breeding materia l .  The results 
he obtained were not typical of the chromosome 
doubling effect that normally occurs after 
colchi cine treatment. I was well aware of 
this because I had worked with colchici ne on 
flax for the M.S. thesis. 
"A l l  of us used to shake our heads when we 
looked at his materia l  in the fiel d because i t  
didn't appear to make sense. In the wi nter of 
1950-51 it occurred to me that the true breed­
ing nature of the progenies that he obtained 
after colchicine treatment coul d be the result 
of somatic chromosome reduction. This phenome­
non appeared in one line he cal led E xperimental 
3 and not in other genetic materials. This 
sta rted an extremely friendl y  associati on 
directed towards determining if the hypothesis 
was correct. 
"We were fortunate in obta i n i ng Nat ional 
Cancer Institute money to support graduate 
students and National Research Foundat ion 
funds to support a Research Associ ate. By 
means of irradiation us i ng a C06o source 
installed in a basement room in the green­
house complex, translocati ons were obtained 
which allowed ident i fying whether homozygo­
sity had occurred after treatment. 
With the help of many enthusiastic students 
and Dr. Mary Sanders we were able to show that 
without any doubt homozygosity was achiev ed 
after colchicine treatment. The acceptance of 
the results by other scientists was dampened 
because our results could not be duplicated. 
Unfortunately, when Cliff Franzke retired, it 
was found that e.i en in our laboratory we could 
not duplicate the phenomenon. The idea was 
excellent and perhaps in the future Cliff ' s  
tremendous observ ational ability in demons­
trating the peculiar results will yield fruit. " 
Cliff was a teacher, too. He taught the 
agronomy courses in the School of Agricu l ture 
for about a quarter of century. He wrote most 
of his teaching manuals including "Field Crops 
Production Lecture Manual"; "Field Crops Pro­
duction Laboratory Manual"; as well as teaching 
guides "Forage Crops I -Silage, Hay, Pasture 
and Grasses"; "Forage Crops I I- Legumes"; "Crop 
Judging and I dentification"; "Seed and Plant 
Identification"; "Grain Grading"; and "Crop 
Judging. " Many of his former students became 
prosperous farmers and ranchers. When traveling 
in the state one frequently met one of them who 
would ask about Professor Franzke. 
Cliff was not academically well trained, 
by modern standards, in the science of plant 
breeding; but he had a green thumb and an eye 
unexcelled for detecting desirable plant 
characteristics. 
He is remembered as a quiet, slow rnav ing, 
tobacco chewing individual who was seldom in 
the office. He was always in the greenhouse 
or field e.i aluating plants. He didn't depend 
on numbers (yield, etc. ) to tell him when he 
had an outstanding line. 
Typically he took Rose with him to move the 
irrigation pipes on his sorghum plots after they 
had finished eating on a hot summer e,, ening in 
1958. Though he was not feeling well and had 
passed his 62nd birthday, he chose to do the 
work rather than ask any of his aides to work 
overtime. After returning home, he suffered his 
first heart attack. 
He recuperated and came back to work. 
Though he did not fully recover, he was more 
productive than many . He continued to work 
after he reached his 65th birthday, the normal 
retirement age, in 196 1. The sorghum variety 
SD 100 and the hybrids SD 502, SD 503 and SD 
252F were released in 196 1  and the variety 
Winner in 1964. 
Before he retired in 1964, the South Dakota 
Crop Improvement Association invited him to 
give the main address at its annual meeting 
held in Gregory. The Association also pre­
sented him with an award for outstanding ser­
vice to South Dakota Agriculture. 
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Though many groups attempted to honor him, 
he was not interested in such things. A typi­
cal response was the one he made when informed 
that the Gav ernor would present him an award at 
State Fair for the development of 39-30-S sor­
ghum. "I'm not going out there to be paraded 
with the award winning bulls" was his response. 
His name did appear, howev er, in publications 
that listed famous people. I t  appeared in the 
I nteAna.:uon Blu� BooQ along with those of Presi­
dent Dwight Eisenhauer and Queen Elizabeth. 
The book published in three languages by 
Chauncey House of London, Paris and New York 
stated in part "Clifford James Franske. Born 
Bijou Hills, South Dakota Apri l 27, 1896. Son 
of William and Anna Franzke. Education : South 
Dakota State College . . • Fields of interest, 
corn breeding 1924- 1944; sorghum breeding since 
1930; sunflower, castor beans and safflower 
breeding since 1946. Associate Professor of 
Agronomy and Associate Agronomist South Dakota 
State College. Published many articl es on agri­
cultural subjects. Member American Society of 
Agronomy, Veterans of Foreign Wars, Past Pres. 
Alpha Zeta, Mason, Presbyterian. " 
A similar resume appeared in the Vi�tiona.Jtlj 
0 6  InX.eAna.:uonal. Biog11.ap/uu., in 1964-65 along 
with resumes for such people as the Shah of 
I ran. 
Cliff and Rose retired in Florida, but he 
frequently returned for consultations. Then 
in 1977 they moved to Orange, Texas to be 
near Cl i ff, Jr. 
His hobby was cabinet making. He used his 
ingenuity to rig up all sorts of jigs so he 
could do intricate work with various saws, 
j oiners, and planes in his shop. He made a 
pea podder that was in great demand by his 
colleagues and other friends during the summer. 
It had a rotating wooden paddle inside a 
rotating drum faced with hardware cloth. 
Garden peas were put in the drum and shelled 
with the rotating paddle. When the drum was 
rotated the peas dropped through the hardware 
cloth into a container and the shucks stayed 
in the drum. 
Faculty members are not eligible to receive 
an honorary degree from SDSU, but after retire­
ment Cliff was nominated several times to 
receive that honor from his alma matter. 
I n  1981, Dr. R. A. Moore, who coordinated 
the efforts of the group that submitted 
Franzke's name for the honor, wrote : 
"I can't think of anyone more deserv ing of 
this recognition than Cliff. His professional 
career spans 4 decades, 1924-1964. Even after 
his retirement he was active for sev eral years 
in completing papers and returning as a con-
sultant i n  the sorghum breedi ng project. The 
c i tati on for the honorary degree descri bes hi s 
achi ev ements i n  plant breedi ng w ith grasses, 
legumes and corn and hi s work w ith soybeans. 
"Hi s most si gni f i cant work was probably wi th 
sorghum. He successfully rebu i lt the forage­
sorghum plant so it  could be safely grazed by 
livestock and he de,., el oped gra i n  sorghur�s that 
would mature i n  the Northern Plai ns. He was 
responsi ble for the beg inn i ng of weed research 
i n  South Dakota. 
"The c itati on also notes that he taught all 
of the Agronomy courses i n  the School of 
Agri culture at di fferent ti mes, coached the 
j udgi ng teams and for 40 years conducted the 
FFA Crops Judg i ng Contest. He touched many 
lives wi th h is  contri buti ons through hi s 
teachi ng. Thi s  may e.1 en be more monumental 
than the many var i et i es of crops he dev eloped. 
"Several of hi s co-workers ass i sted i n  the 
development of the credenti als that accompani ed 
the nom i nati on. A few of the i r  comments show 
the regard that they held for hi m :  'He serv ed 
w i th fai thfulness and geni us. ' 'He dedi cated 
h i s  li fe to the harness i ng of nature. '  'Who 
could be more deserv i ng than one whose contri bu­
t i ons have had ut i li ty and w i ll live on to serv e  
future generati ons yet unborn. ' ' South Dakota 
honors i tself w i th what Cli ff Franzke d id. '  
"He found t i me for hobbi es and communi ty 
serv ice. He became an excellent craftsman in 
woodwork i ng, but h is  hobby of landscap i ng 
resulted i n  some rather permanent monuments, 
i ncludi ng the landscap i ng around hi s church; 
around the mun i c i pal sw i mm i ng pool, around the 
former Brook i ngs Hosp i tal, four c i ty parks and 
the Brooki ngs Armory Audi tor i um. " 
When the f i rst draft of thi s  profi le as 
wri tten Cli ff and Rose were liv i ng i n  Texas. 
Cli ff had suffered several heart attacks and 
strokes. H i s  eyes ight was fa i li ng, but his 
m i nd was keen. 
When di scuss i ng hi s nom inat i on for an 
honorary degree, i t  was stated : "To thi s  
date he has been OVERLOOKED. Thi s  wr i ter 
certai nly hopes that thi s  si tuati on can be 
corrected whi le Cli ff can sti ll appreci ate 
i t. H i s  name has to rank among the top 
half dozen i ndiv i duals for contri but i ons to 
South Dakota agriculture. " 
On February 26, 1981 Cl i ff and Rose had 
enjoyed a ri de to Houston and back when Cli ff, 
Jr. took hi s wi fe to the ai rport. They reti red 
as usual. Howev er, when Rose awoke the next 
morn i ng and reached OJ er to caress hi m, she 
learned that he had sli pped away i n  h is  sleep 
duri ng the early morni ng hours of February 27, 
1981. 
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H is  body was returned to Brooki ngs for 
memori al serv ices in the Masoni c  Temple and 
the Presbyteri an Church. At the Masoni c  
serv i ces on March 1, D. E. Kratochv i l, who 
had been an off i ce mate i n  Agri cultural Hall 
sai d :  
" It wasn ' t  just i n  hi s chosen f i eld i n  
whi ch he serv ed those around hi m. H i s  
nei ghbors always apprec i ated the tremendous 
floral di splay and garden i n  hi s yard. H i s  
serv ice on the Brooki ngs Park Board for 
years helped Brook i ngs have parks we all 
enj oy today. 
"He loved to work wi th wood--handi crafti ng 
many i tems i ncludi ng furn i ture, cabi nets, 
etc. --that was a joy to many. I can remember 
the pea shell er he rnade wh i ch many of us used 
to ease the drudgery of s itt i ng and shelli ng 
one pea at a ti me. 
"Hi s  generosi ty, hi s hosp i tali ty, and his 
wi lli ngness to help those around hi m made hi m 
a person that enri ched the lives of those that 
were fortunate to know hi m- - a  person to know, 
respect and love. " 
Though he could not deliver i t, Ray Moore 
wrote the eulogy for the church serv ices on 
March 2. Among other thi ngs, he sa i d :  
"We had a chance to v i s i t  wi th Rose and 
Cli ff, Jr. last Saturday e.1 eni ng. had some 
news I wanted to share w ith them and they later 
asked me to share i t  w ith all of you at thi s  
ti me. 
"On February 26 I learned that the Counc i l  
of Deans at South Dakota State Universi ty had 
nomi nated Professor Emer i tus Cli fford Franzke 
for an honorary doctorate degree for the 
Spr i ng 1981 commencement. The annoucement 
was wai t i ng only for the formal approval of 
the Board of Regents. " Thi s  was especi ally 
s igni f i cant i n  thi s centenni al year for the 
Universi ty. 
"Cli ff Franzke is one of the all ti me greats 
of thi s  Universi ty. He ranks wi th the Huttons, 
the Hansens and the Humes. " 
LEO F. PUHR 
Leo Puhr, a student of J. G. Hutton, was 
born i n  1902, completed a B. S. degree on June 
9, 1925, and a M. S. degree on June 13, 1927. 
He may have obtai ned the fi rst adv anced degree 
granted i n  soi ls. 
He was appoi nted Assi stant Professor of 
Soi ls i n  1927. Except for Ph. D. work, com­
pleted in 1940 at the Universi ty of W i sconsi n, 
he spent hi s li fe teachi ng, counseli ng students, 
and conducti ng soi ls research. 
He taught all 
the soi ls cou rses 
dur i ng the late 
1930s and the 
early 1940s. He 
taught courses 
i n  geology, soi l  
classi f i cati on 
and genesi s, soi l  
conserv at i on, soi l  
fert i l ity and 
management, lab­
oratory methods, 
soi ls semi nar 
and soi l  problems . 
Though add it i onal 
staff r.iembers 
taught some of 
these courses, 
dur i ng the 1950s 
he cont i nued to 
teach general 
soi ls, a requ i red course for all students i n  
Agr i culture, unt i l  hi s i llness prevented i t  
( Bul 508) . 
H i s  statement "Unlike a mi ne, whi ch is  ex­
hausted w ith ti me, the soi l  wi ll last i ndef i n i ­
tely i f  properly managed and cared for" was hi s 
watchword for a thi rd of a centu ry ( Bul 508) . 
Though hi s research contr i but i ons were 
vari ed, he spent most of hi s li fe liv i ng up to 
that watchword. H i s  maj or work was in the area 
of soi l  fe rt i l ity wh i ch included stud i es on the 
effects of cropp i ng on the rate of deplet i on of 
organi c matter, ni t rogen, and phosphorus, and 
the use of fert i lizer on South Dakota soi ls 
( !3ul 508). 
Dur i ng 1941 he establi shed extensive crop 
rotat i on and soi l  research plots on the new 
Agronomy Farm and the Hi ghr,10 re and Eureka 
substat i ons. These exper i ments were desi gned 
to cover v i rtually e1 ery area of soi l  manage­
ment ( Bul 508) . 
He worked to develop crop rotat i ons that 
would mai nta i n  soi l  fert i l ity and produce opti ­
mur.i crop yi elds . He studi ed the i nfluence of 
t i llage on crop product i on, the value of crop 
resi due for conse rv ing organ i c  matter and 
n i t rogen and the use of monocropp i ng i n  a crop 
rotat i on ( Bul 508) . 
For years he worked closely w ith other staff 
membe rs in areas where chem i cal analys i s  of 
plants or soi ls was concerned . He and F ranzke, 
for example, worked closel y  on the study of 
cyani de poi son i ng of livestock by sorghur.i and 
he ai ded in the devel opment of a low-ac id  
var i ety . 
Puhr was a Fellow of the Ameri can Asso­
c iati on for the Adv ancement of Sci ence and 
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a member of the Ameri can Soci ety of Agronomy 
Soi l Sci ence Soci ety of Ameri ca, and Alpha 
Zeta, an Ag r i cultural honorary ( Bul 508) . 
After a li nger i ng i llness, Leo F .  Puhr 
passed away in October 1962. He had serv ed 
South Dakota State College, thousands of stu­
dents and the people of South Dakota for 35 
years . 
I n  1979 John G raf i us, a colleague f rom 
1941 unt i l 1953, wrote, "Leo Puhr  had a 
bri lli ant mi nd, a charmi ng personality and 
added a bi t of class to the younger ( at that 
ti me) set . He was a excellent teacher and a 
f i rst rate expert in soi l  fert i l ity .  At the 
ti me I f i rst knew Leo, the soi ls of South 
Dakota were consi dered young . Commerci al 
ferti l izers were, it was thought, not needed . 
Leo started hi s work dur i ng hi s per i od and 
was part of the group wh i ch brought about 
great changes i n  soi l  management programs 
i n  the State . "  
W .  W .  Worzella, who was Head of Agronomy 
f rom 1943 to 1958, wrote i n  1981: 
" Leo Puhr was a dedi cated soi ls teacher 
and researche r .  He taught thousands of under­
graduate students in vari ous soi ls classes 
and superv i sed the trai n i ng and theses for 
many graduate students . 
"He conducted soi ls research i n  the lab­
oratory, greenhouse and on many farms through­
out the state . He possessed a very pract i cal 
app roach to hi s work and problem solv i ng si nce 
he gai ned f i rst hand i nformati on from hi s three 
pr ivately owned farms. He cont r i buted greatly 
to the early recomr.iendat i ons for crop rotat i ons 
and fert i li zer use in South Dakota . 
"Though qui et and reserv ed, he was a team 
worker--qu i et and dependable . H is  judgment 
was hi ghly respected as he kept well i nformed 
through hi s own i nvest i gati ons, the sc i ent i f i c  
li terature and attendance at professi onal 
meet i ngs . 
"He made valuable contr i buti ons to hi s 
students and to the farmers of South Dakota . "  
LAWRENC E 0 .  F I N E  
Lawrence 0 .  F i ne came to the Agronomy 
Department to begi n  work on July 1, 1946 . 
H i s  fi rst assi gnment was largely teachi ng 
soi ls courses . Students i ncluded a large 
group of newly returned World War I I  
veterans . 
Lar ry was born i n  May 1917 and reared on 
a livestock-grai n farm i n  Benson County, N .D .  
After hi gh school he and hi s older brother 
farmed in partnershi p  for a few years, i n-
eluding the drought-grasshopper period of 
the mid-1930s .  He graduated with a degree 
in soils from North Dakota Agricultural 
C ollege at Fargo in 1938 . After working a 
summer on the SCS project at Park Riv er, 
N . D. ,  he entered graduate school and com­
pleted the Ph . D . in soil chemistry at the 
Univ ersity of Wisconsin in 1941 .  Following 
graduation he worked for short periods with 
the U . S . Department of Interior and the SCS, 
and spent about 3 years in the U . S . Navy . 
He was a member of the Agronomy Department 
at the University of Arkansas when he 
decided to come to SDSC . 
Th ere is no 
doubt that the 
dynamic leader­
ship of W .  W .  
Worzell a in­
spired his 
col leagues and 
ev ok ed a deep 
and lasting 
consciousness 
of the potentials 
and needs of 
South Dakota 
agriculture .  
In  the case of 
Larry, this 
resulted in a 
request for some research activity shortly 
after his arrival at SDSC . He was given the 
responsibility of an agronomic program at the 
Range Field Station (Cottonwood) in 1947 and 
the irrigation (Agronomy) field program for the 
Experiment Station in 1948 . Field experiments 
in Yankton, Union, Fall River, Spink, Perkins, 
Turner and Beadle Counties, and laboratory and 
greenhouse experiments were the consequences 
of this dev elopment . The irrigation program 
of the Agronomy Department was augmented by 
cooperation and financial assistance from the 
USDA and Fine was appointed jointly as an Agent 
of USDA from 1950 to 1958 . He had two assis­
tants, R. E .  Campbell and H .  M .  Vance . This 
arrangement terminated when Fine became Head 
of the Agronomy Department in 1958, a position 
held until June 30, 1969 . 
Fine was appointed collaborator to the U . S .  
Salinity Laboratory at Riverside, CA in 1950, 
a position he held until 1960. In this capa­
city he biennially took part in a rev iew of 
the research being done at the Salinity Lab­
oratory and gained much first-hand knowledge 
of research techniques, progress and status 
of world-wide salinity and sodium-soil prob­
lems, water quality problems, and the manage­
ment of salt-affected soils and low quality 
waters . He was invited to come to the 
Salinity Laboratory on a permanent basis, 
but declined. However, he did se rv e as 
the training off i cer for foreign nationals 
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in training in soil science at the Salinity 
Laboratory under the A ID program during the 
summer of 1956. It was this exposure to 
salinity problems in agriculture that gave 
Fine the background needed for the teaching, 
guiding of graduate students, and research 
and extension type of activity in salt 
problems in agriculture which occupied prac­
tically all his time and energy for the past 
25 years . 
When Larry Fine succeeded Wally Worzella 
as Head of Agronomy, he inherited a group of 
demoralized agronomists, whose enthusiasm had 
been greatly reduced . And U. J .  Norgaard had 
retired . Larry was on his own . Though he too 
was somewhat demoralized, he decided that "the 
show must go on " .  With his sincerity, dedica­
tion, industriousness and leadership ability 
he held the department together, maintained 
the established programs and inaugerated many 
new ones . The administrative duties for the 
largest department on campus left little time 
for research . Since scientific investigation 
was his first love, he resigned as Department 
Head in 1969. 
He then became a part-time member of the 
Water Resources Institute where he was able 
to give advice on water quality to hundreds 
of farmers . When farmers submitted requests 
to the state for irrigation permits, Larry 
had the responsibility of deciding whether 
the quality of the water to be used was 
suitable for use on the land to be irri­
gated . 
He also conducted long-time experiments 
near Redfield to determine how effective deep 
plowing was for the reclammation of sodic 
claypan soils . 
Larry was dedicated to the protection of 
soil--from erosion, from application of poor 
quality irrigation water, from improper appli­
cation and drainage of irrigation water and 
from the irrigation of salty soils . He in­
stilled these concepts in the minds of hun­
dreds of students, graduate and undergraduate, 
who took his courses in conserv ation, irriga­
tion and soil chemistry . 
Through his untiring efforts great studies 
have been made toward making the public aware 
of the salt problem in South Dakota agricul­
ture . Though he is considering retirement 
in 1982, he continues to show unboundless 
energy in this effort . The fruits of his 
experimentation for reclamation of claypan 
soils are yet to come . 
Because of the large number of students and 
farmers who have adopted his philosophy, his 
labor will continue to bear fruit long after 
he retires . 
W .  W. Worzella , who preceded L a r ry as 
Depa rtment Head wrote :  
" L .  0 .  Fine , a soil scientist and tea c h e r ,  
is an untiring and dedicated indiv idual whose 
main obj ectiv e  is to inv estig ate soil problems , 
find the solutions and mak e  them av ailable fo r 
students and fa rmers .  His resea rch on soil 
p roblems is conducted not only in the labora­
tory and greenhouses but also on field plots 
at the branch ex periment stations and fa rmers 
fields th roughout the state .  He is an excel­
lent teacher  both  at the underg raduate and 
g raduate lev el as well as superv ising thesis 
for students working towa rds adv anced deg rees . 
H e  is a member of  sev eral scient ific socie­
ties (Soil Science of America , SCS , etc .)  
pa rticipating in their committees .  D r .  Fine 
is rega rded highly by his fellow scientists 
and his peers by being selected to se rv e  on 
t heir committees , recommended as a candidate 
for National awa rds and inv ited as v isiting 
p rofessor (Univ e rsity of California-Dav is) . 
He  made great cont ributions to the recommended 
p ractice for irrigation and soil fertility fo r 
South Da kota . 
J AMES GEORGE ROSS 
J im R oss , as his 
friends and asso­
ciates hav e known 
him ,  was born on 
a fa rm in a grain 
and mixed fa rming 
a rea nea r  Elgin ,  
in the south­
weste rn pa rt of 
Manitoba , C anada , 
on March 12 , 1916 . 
His interest in 
forage crops was 
stimulated th rough 
the forage , pas­
tu re and seed 
p roduction ente r­
prises that were 
p a rt of his fathe r 's fa rm prog ram. The ag rono­
mic prog ram of the Junior  Seed G rowe rs Club 
(now a pa rt of the 4H prog ram) int roduced him 
to the potent ials fo r inc reasing yields through 
ad apted v a rieties produced by plant breeding . 
He spent 3 yea rs wo rking on the home fa rm after  
g raduating from Elgin High  School. Du ring this 
time he was pa rt of a 2-man team representing 
the prov ince of Manitoba J unior Seed G rowe rs 
Club at the Royal Winte r  Fair at Toronto ,  
Onta rio . 
Wit h this bac k g round , he enrolled at the 
Univ ersity of Alberta at Edmont on whe re he  
worked in the Field C rops Depa rtment during 
his underg raduate  and graduate yea rs . He  
receiv ed the  B . S .  deg ree wit h first class 
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honors in 1941 , and the Univ ersity of Alberta 
resea rch schola rship for M . S .  study which was 
completed in 1942 . Wit h  the support of a 
National R esea rc h Council Studentship , he 
continued graduate work at McG i l l Un iv ers i ty 
before joining the Royal C anadian Air Force . 
A ft e r  the wa r he spent some months as a 
research associate at the Univ e rsity of 
Alberta before resuming graduate study at 
the  Univ e rsity of Wisconsin where he re­
ceiv ed the Ph . D .  deg ree in 1 947 . 
He  came to South D akota  State Univ e rsity in 
September of that yea r  and has been a member of 
the Ag ronomy Depa rtment , now the Plant Science 
Depa rtment , since that time . During his tenure 
at SDSU he  spent one yea r  at Lund Univ ersity , 
Sweden , supported by a Guggenheim fellowship 
and 2 yea rs as a v isiting professor at Atatu rk 
Univ e rsity , Turkey , as a part of the Univ ersity 
of Nebraska  A I D  p rog ram. 
He  published 162 papers including scientific 
j ou rnal a rticles , presented pa pers and wrote 
sev eral E xtension and E xperiment Station bulle­
tins and articles . 
E a rlier work inv olv ed loose smut of barley 
where he demonst rated a linea r relationship 
between its occurrence and yield reduction , 
and he also indicated sources of resistance 
th rough the use of improv ed inoculation tech­
niques . His work with induced tet roploid in 
flax  included the first study of quality 
changes resulting from polyploidy induction . 
I n  addition to demonstrating the use of 
cytological techniques as an aid in studying 
v a riability in local flora , he participa ted 
in the discov e ry of pol ytene chromosomes of 
corn. Knowledge of proper usage  and manage­
ment of cultiv ated grasses in South Dakota 
was inc reased th rough publications describing 
experiments , and testing the pe rformance of 
grass species and v a rieties . 
While in graduate school at the Univ e rsity 
of Wisconsin , Ross became associated with M .  
Wayne Adams . They bot h  came to SDSC in the 
sp ring of 1947 as forage breeding candid ates 
and both  we re accepted . Both we re excellent 
genticists . Ross had expertise in cyt ology 
and cytogenetics , while Adams was more inte r­
ested in mathematics and statistics . 
They were perhaps the best young pair of 
forage crop breeders in the U . S .  They sha red 
an office for a decade , sha red teaching respon­
sibilities and had the same dreams .  They 
v isited wit h N .  E .  Hansen toget h e r ,  toured the 
state together  and planned toget h e r .  It wasn ' t  
until 1 958 when Adams left that  some people 
realized that Ross ' n  Adams was more than one 
word . They became well acquainted  with the 
state and dedicated themselv es to the dev elop-
ment of forage varieties that fit special needs 
of South Dakota farmers. After Adams left, it 
was lea rned that Ross was not the junior member 
of the team. 
His research was responsible for a vast 
increase in the numbe r of acres seeded to 
tame grasses. Homesteader smooth b romegrass, 
released in 1951, filled an early need for an 
adapted high yielding variety f ree from noxious 
weeds. Oahe intermediate wheatgrass combined 
high seed and forage yields. It was recognized 
as an outstanding va riety throughout the Great 
Plains and Intermountain states. A seed pro­
duction area in the south cent ral part of the 
state provided sustained income f rom the expo rt 
of this seed. 
The wa rm-season grass, Summer switchgrass, 
was selected on the same basis and it demon­
strated the value of a warm- season grass 
pasture. 
Rebound smooth bromegrass was designed also 
for  pasture in the warm part of the summer when 
b romeg rass ordinarily becomes dormant. The 
variety Retain creeping foxtail, selected for 
its ability to retain its seed and not shatter 
l i ke older varieties, was released in 1980. 
Cottonwood smooth bromegrass was released to 
p rovide a va riety adapted to Western South 
Da kota that would provide seed for regrassing 
a reas that should nev er have been pl owed. 
The research in so rghum genetics and cyto­
genetics, in which he collaborated with 
P rofessor C. J. F ranzke, was designed to ex­
plain the phenomenon of t rue breeding mutants 
observed after col chi cine treatment. This 
had tremendous potential importance to pl ant 
b reeding if the conditions for its appearance 
could be ascertained. Under the condition of 
the experiments, after many yea rs of wo rk, it 
was concluded that the hypothesis of somatic 
chromosome reduction was suppo rted as an expl a­
nation for the t rue breeding natu re of the 
col chicine induced mutants. 
Unfo rtunately, after P rofessor F ranzke re­
ti red, it was found impossib le  to produce the 
phenomenon. Though the applicability of these 
findings to plant breeding or to the behavior 
of chromosomes did not dev elop as was origi­
nall y anticipated, these researches did stimu­
late the examination of the sexual reproduction 
of other grasses resulting in the discCNery of 
apomixis in sorghum and other species. The cy­
togeneti cs of sorghum is more tho roughl y under­
stood because of thei r work. More recently, 
somatic chromosome reduction has been used in 
obtaining genome segregates from wide crosses 
obtained th rough tissue cultu re techniques. 
Dr. Ross participated in pioneering the 
use of in vitro digestion methods in grass 
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b reeding. The variety Rebound released from 
his p rogram had in vitro digestibility that 
was superior to that of other varieties of 
smooth bromegrass. 
While at Ataturk  University in eastern 
Turkey, he provided leadership in researches 
designed to increase yiel ds of winter wheat 
and winter barley. As a result of this work  
the American variety, Lancer winter wheat, 
was released for use in Eastern Turkey. In a 
booklet entitled "Wheat P roduction in Eastern 
Anatolia, " he summarized investigations in 
wheat research and gave estimates of possible 
new developments in dryland wheat production. 
This became the basis of the developmental work 
designed to raise wheat yields under dryland 
conditions in that country. 
In the educational area he contributed 
towards establishing a laboratory in under­
graduate forage crops shortly after coming to 
South Dakota. The exercises included fami­
liarity with l ive and dried specimens and the 
const ruction and usage of simple keys. These 
ideas establ ished greater awareness and know­
ledge of better forages and their management 
among the future county agents and soil con­
serv ati oni sts. I n  the area of graduate 
teaching in cytology and cytogenetics he made 
use of novel teaching methods to more cl ea rly 
demonstrate the scientific method and know l edge 
in this field. 
At the time that the Ph.D. program was 
started, Dr. Ross pioneered with the first 
student. Standards of excellence and proce­
dures were formed which were later codified 
by the G raduate Council of which he was an 
elected member. He was maj or advisor to 12 
Ph.D. and 12 M.S. candidates, during his 
career, more than any other agronomist. 
He worked closely with his graduate 
students and some of them became his best 
friends. George Holborn expressed the 
feeling of most of them. While taking his 
oral examinations for an M.S. degree, some 
members of the committee started to question 
him on topics with which he was not familiar 
and he became somewhat concerned. Dr. Ross, 
who had chai red many such meetings, calmly 
and quietl y guided the questioning into the 
p roper channels. After  the examination was 
completed the 250-pound Holborn said, " I  
love that old man." 
Many of the students were from foreign 
countries and unaccustomed to our ways. Jim 
and his wife, Frankie, whom he met in Edmonton, 
spent much time helping them become acclimated. 
As chairman of the Genetics Committee, he 
gave leadership in establishing a sound gra­
duate genetics teaching program. 
On the national scene he serv ed 
tee of the Crop Science Society of 
the standardization of crop names . 
being prepared as a result of this 
on a commit­
America for 
A book is 
work . 
Present grass breeding research is directed 
towards increasing the ease of stand establish­
ment of the tall wa rm-season grasses. Large­
seeded selections show a much increased seed­
ling vigor . Varieties having this character 
will be rel eased in the near future and should 
greatly increase the use of these species for 
summer pasture.  
Recognition of Dr . Ross's contributions were 
made nationally when he was made a Fellow of 
the American Society of Agronomy in 1972. He 
retired June 30 ,  1981. 
FREDER IC K C.  WESTIN 
Frederick C .  
Westin was born 
in Florence , 
Wisconsin , where 
he attended grade 
and high school. 
After graduation 
from the Univ er­
si ty of Wisconsin 
and nav al duty 
during World War 
I I ,  he became , in 
1947 , the State 
Agricultural 
E xperiment Station 
leader in a newly 
revitalized soil 
surv ey program for 
South Dakota . 
In that position he coordinated the soil 
mapping activities of a state staff of up to 
eight scientists as well as the soil surveyors 
of the Soil Conservation Serv ice ,  Forest Ser­
vice , Bureau of Indian Affairs , Bureau of 
Land Minagement , and Bureau of Recl amation.  
An early example of Dr . Westin's leadership 
was the annual Soil Surv ey Work Planning Con­
ference at which the soil survey leaders of 
the abov e  agencies were brought into an annual 
2- to 3 -day work conference . The program 
planning and the success of coordinating the 
mapping act iv i ti es were largely the obj ective 
and the accomplishments of Dr . v/esti n .  The 
conferences are still held and are very produc­
tive  in solving mutual problems. 
Throughout the early years of th i s  renewed 
effort in soil su rv ey activity , Dr . \.Jestin 
pressed for the use of the standard su rv ey in 
every possible situation , maintaining the 
greater utility of that as com pa red with other 
types of land inventory . 
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Soon after the revitalized surv ey program 
began , Dr . Westin's abilities were recognized 
in surrounding states , then nationally , then 
internationally . These activities began with 
correlation of soils along the borders of the 
state with Iowa , Nebraska , and North Dakota , 
and later , Wyoming. 
Along with the excellent program in field 
classification and soil mapping , Dr . Westin 
initiated a thorough and basic laboratory 
ef fort in the chemical and mineralogical 
characterization of the major soils repre­
senting broad areas of the state . These 
laboratory phases resulted in vastly im­
prov ed understanding of the genesis of the 
soils recognized in the field , and in many 
practical applications of the fertility and 
management implications of the soil chemistry . 
For his work with the soil su rv ey program 
Dr . Westin was awarded a certificate of appre­
ciation by the Soil Conserv ation Serv ice of the 
USDA . 
A natural outgrowth of the field and lab­
oratory programs was the application of soil 
geography information in many aspects of life .  
Dr . Westin's first interests in this area were 
those of crop adaptability , fertility and mana­
gement requirements and productivity ratings of 
various soils . He provided invaluable assis­
tance to soil management research workers ,  
Extension specialists , County Extension Agents , 
industry conferences and individuals throughout 
his 34-year tenure of se rv ice in the Agronomy 
and Plant Science Departments . 
An example of his facility in this area 
is his lead-off keynote address to the annual 
fa rm and ranch ent rep reneu rs brought to SDSC 
for a 3-day "Conservation Short Course" each 
year . These farmers and ranchers are the 
annual achiev ement winners of the conserva­
tion contests in the state's 70 conserv ation 
districts . 
Another example of the usefulness of his 
work is the fact that he has been a consultant 
to the South Dakota Department of Rev enue si nee 
1967 on matters of land ev aluation . In Sep­
tember 1978 he and Dr . D. D. Malo co-authored 
a South Dakota Agriculture Experiment Station 
bulletin , "Rating South Dakota Soils According 
to Productivity , "  in which the more than 500 
soils of the state were rated for adapted 
crops. 
Dr . Westin did soil consulting work in 
Venezuela , Mexico , Botswana and Kenya . Each 
of these work experiences exposed him to new 
problems requiring solutions which enriched 
the research program in South Dakota as well 
as provided new insights to scientists in 
those countries . 
Besi des nati onal and i nternat i onal recogni ­
t i on of hi s abi li ty i n  soi l  class i f i cat i on, soi l  
genes i s, land use i nterpretat i on and crop pro­
duct i on gui des, Dr. Westi n  earned major i nterna­
t i onal recogn it i on of hi s outstand i ng work i n  
the use of remotely sensed i magery i n  maki ng and 
usi ng so i l  maps . H i s  membershi p  on a 6-man team 
to work w ith the Sov i et Un i on on th i s  theme is  
one i llustrat i on of  his recogni t i on and abi lity 
i n  the area; h i s  consultantshi p  pos i t i on on the 
Large Area Crop Inventory Experi ment ( LAC IE)  
team is another . For his work i n  the LACIE pro­
ject he was awarded an achi evement award by the 
Nati onal Aeronauti cs and Space Adm in istrat i on .  
Dr . West i n's teachi ng abi l ity and out­
standi ng effect iveness as a lecturer has long 
been recognized . He has been i n  demand by 
many groups for h i s  lectures on "The South 
Dakota Env i ronment," "Soi ls of South Dakota," 
and other subjects . 
In 197 5  he was selected by students for the 
award "Teacher of the Year " i n  the College of 
Agri culture and B i ologi cal Sci ences . In 1979 
he was awarded the Gamma S i gma Delta Teachi ng 
Award of Excellence . 
Dr . West i n's graduate students have wi thout 
except i on been i nsp i red by hi s zeal, hi s keen 
and percept ive analyses of problems and hi s 
i ntellectual i ntegr ity .  He has been an out­
standi ng staff member and is  recogni zed by the 
Dean, the Department Head, and other admi n i s­
trators for hi s i nci sive analyses of techni cal 
and admi ni strative problems and sk i ll i n  
teachi ng matters . He serv ed as chai rman of 
the departmental curriculum commi ttee and the 
representat ive to the college curri culum 
commi ttee for a number of years . 
Dr . West i n  wi lli ngly extended hi s areas of 
activ ity to local, �tate, nat i onal, and i nter­
nat i onal areas . W i thout hesi tat i on, he met 
w i th organi zat i ons, leaders and i ndiv i duals to 
organ i ze sympos i a, dev ise procedures and ac­
tually take part and ass i st i n  the i mplementa­
t i on of agronom ic  technology result i ng from 
sci ence i n  wh i ch he ei ther had a part in deve­
lop i ng or that became a part of hi s concern 
through assoc i at i on .  The quali ty of thi s  con­
cern is  wi tnessed by the i ncreased scope of hi s 
part i c i pat i on, i ncludi ng i nternat i onal symposi a  
such as the one at K onstanz, Germany ( COSPAR ),  
in  1973 . 
Dur ing two peri ods ( August 1966- February 
1967 and June-October 1978 ) Dr .  West i n  cheer­
fully and competently assumed adm in i strat ive 
dut i es as Acti ng Head of the Department of 
Agronomy, and then Act i ng Head, Department of 
Plant Sc i ence, respectively .  Although admi ­
n i strat ive work was not hi s fi rst choi ce, he 
very effectively performed those dut i es and 
mai ntai ned hi s other activ i t i es .  
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Dr . West i n  serv ed the profess i on of Agronomy 
by serv i ng as an assoc i ate ed i tor of the Soi  I 
Sc i ence Soc i ety of Amer i ca Journal from January 
197 5  to December 1977 .  He  was chai rman of 
Div i s i on S-5  and i n  1979 was elected to the 
board of di rectors of the Ameri can Soci ety 
of Agronomy . He is a rrember of the Ameri can 
Regi stry of Cert i f i ed Profess i onals i n  Ag­
ronomy, Crops and Soi ls ( ARCPACS).  
Dr . Westi n  serv ed as cha i rman of NCR-3, 
the North Central States Regi onal Research 
Comm ittee on Soi l Surv ey Activ i t i es, and was a 
member of the mi dwest and nat i onal commi ttees 
for maki ng changes in soi l  taxonomy . In these, 
as i n  all posi ti ons he held, he strove for the 
hi ghest object ives of the soc i et i es- -that of 
profess i onal excellence . 
H i s  very effect ive work in  so i l  surv ey inter­
pretati on and soi l  rat i ngs for crop product i on, 
engi neeri ng appli cati ons, rural home construc­
ti on, taxat i on and other uses was the earli est.  
H is i nternati onally recogni zed adv ances and 
sk i lls i n  the use of remotely sensed i magery 
for soi 1 geography studi es is  among the most 
recent of hi s contri but i ons . 
Dr .  Westi n  was secretary of the SDSU Chapter 
of Phi Kappa Phi , and gave educati onal and 
i nstruct ive lectures to numerous civ ic  and 
farm-ori ented groups on soi ls and related 
natural phenomena . In these talks he weaved 
i n  parts of the sc i ence whi ch he professed, 
and truly advanced the understandi ng and 
apprec i at i on of Agronomy and so i l  sc i ence 
among the general publi c .  
Dr . West i n  was active i n  the formati on of 
and cont i nued growth of the profess i onal So i l 
Class i f i ers Assoc i ati on of South Dakota, an 
active group of soi l sc i ent ists across the 
enti re state, whose pri mary purpose was the 
growth of profess i onalism wi th i n  the ranks of 
soi l  surv eyors and other soi l  sc i ent i sts i n  
the conserv at i on di stri cts of the state . 
More than 50 publicati ons on maj or phases 
of soi l  genesi s, soi l  class i f i cati on, soi l  
geography, soi l  chem i stry, the i nterpretat i on 
and use of soi l  su rv ey informat i on and data and 
the modern approaches to the use of remotely 
sensed i magery i n  soi l  mapp i ng attest to tt1e 
effectiveness of Dr .  Westi n's research . 
In recogn i t i on of h is  work i n  soi l  sc i ence 
and agronomy, Dr . Westi n  was elected a Fellow in 
the Soi l  Sci ence Soci ety of Amer ica and a Fellow 
i n  the Ameri can Soc i ety of Agronomy i n  1979 . 
On May 11, 1981 he left the Plant Sci ence 
Department to joi n the Remote Sensi ng Inst i tute . 
Though he retai ned a courtesy appoi ntment i n  
Plant Sc i ence, he wi ll devote full ti me to h is  
newest l0v e, the use of remote sensi ng imagery . 
DANIEL BOYD SHANK 
D .  Boyd Shank 
came to South 
Dakota as corn 
breeder i n  ea rl y 
October of 1946 
after spendi ng 5 
years i n  Arkansas 
doi ng plant 
breedi ng work on 
both cotton and 
corn . The hot 
huf'li d summers 
spent at a branch 
experi ment stat i on 
i n  the M i ss iss ippi 
Del ta country and 
the wet, ch i l l y  
w i nters at Fayette­
v i lle, Arkansas had 
conv i nced hi m that 
he would l i ke to 
return to a part 
of the country 
farther north. Du r i ng h is f i rst week i n  South 
Dakota he found h i mself pi ck i ng a corn yi eld 
test pl ot i n  a foot of snow nea r  the town of 
I sabel. He f i n i shed ha rv est i ng that year the 
day after Thanksgiv i ng i n  a pl ot near E l k  Poi nt, 
agai n i n  snow . He was about ready to return to 
Arkansas . 
H i s  ea rly years prepared hi m to work on 
the l i m ited budget of a smal l corn breedi ng 
program such as the one i n  South Dakota . He 
was born i n  1914 on a farm i n  Jewell County, 
Kansas whi ch, al ong w i th the ne i ghbori ng town 
s ite now l i es under the water of the man-made 
reserv o i r  cal l ed Lake Lovewel l .  At 5 years 
of age he mov ed w i th hi s parents to a farm i n  
northern Jewel l County whi ch is  just across 
the Nebraska-Kansas state l i ne from Superi or, 
Nebraska. He attended a country grade school 
i n  Kansas and hi gh school i n  Super i o r .  
Duri ng h i s  h igh school years the depress i on 
of the late 1920s occurred. Th i s  was 
fol l owed by the drought years of the 1930s 
and about hal f of hi s parent's ne i ghbors l ost 
the i r  fa rms. 
After high school he was persuaded to attend 
the Agri cul tural College of the Universi ty of 
Nebraska by a hi gh school classmate wh i ch meant 
work i ng hi s way ent i rel y through coll ege . He 
majored i n  Agronomy because of the i nfl uence of 
the Head of that Department, Dr . F .  D .  Kei m .  
Wh i l e  at Nebraska he was a member of  the crops 
judgi ng team whi ch won top honors at both the 
Ameri can Royal and the Internati onal Crop shows . 
He also became a member of the honorary agri cul­
tural scholast i c  fratern i t i es, Alpha Zeta and 
Gamma S i gma Del ta . He earned hi s Doctor of 
Ph i l osophy degree i n  plant geneti cs at I owa 
State U nivers ity under Dr. E .  W. Li ndstrom. 
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There he became a member of the sc i ent i f i c  
soc i ety of S i gma X i .  
The South Dakota corn work i n  the l ate 1940s 
consi sted of two projects, namel y, testi ng com­
merci al var i et i es and hybr i ds and , secondly , 
the corn breedi ng work . Duri ng the 1940s many 
open-pol l i nated var i et i es were sti l l  grown i n  
the state and the hybr i ds were not wel l adapted 
for South Dakota cond it i ons . As a result, 
vari ety testi ng was an important project be­
cause it gui ded farmers in  sel ect i ng corn that 
was best adapted for the i r  part of the state . 
Vari ety tests were conducted th roughout South 
Dakota . W i th the resul ts publi shed i n  ci rcu l ar 
form . Shank conti nued thi s  work unt i l  J .  J.  
Bonnemann took 01 er the responsi bi l i t i es in 
1961 . 
Upon hi s arrival i n  South Dakota, the De­
partment Head, Dr . Worzel l a, i ndi cated that 
the breedi ng work shoul d be di rected toward 
devel opi ng i nbred li nes and thei r use i n  
superi or  hybr i ds adapted to South Dakota en­
v i ronments . Not much exi sted i n  the breedi ng 
plots that fi rst summer, whi ch was 1947 . In 
al l there were only about 200 i ndiv i dual pl ots, 
and many of them were pl anted to i nbred l i nes 
from other states . Not onl y were current 
hybri ds low yi eld ing but most were too late 
i n  maturi ty .  Soft corn exi sted al most e1 ery 
year because the hybri ds or var i et i es used 
d i d  not mature before frost . In add it i on, 
the corn stal ks often l odged because of 
thei r suscepti bi li ty to di sease . Most corn 
al so had l i ttle heat- and drought-tolerance . 
Thus, there were many probl ems wh i ch needed 
plant breedi ng efforts . The next 34 years 
were spent attempt i ng to solve some of those 
probl ems . 
Early efforts were di rected toward the dev e­
l opment of new i nbred l i nes from the adapted 
open-poll i nated var i et i es whi ch were sti ll 
bei ng grown i n  the state and the search for 
desi rable hybi ds usi ng i nbred l i nes obtai ned 
f rom Franzke's earl y work at South Dakota and 
the better inbreds obtai ned from other states . 
Some of the earl y probl ems worked on were: the 
abili ty to mature i n  South Dakota's short 
grow i ng season, the abi l i ty to emerge i n  cold 
wet soi l s, and heat and drought-tol erance . 
Later, i n  cooperat i on w ith D r .  C .  M .  Nagel of 
the Plant Pathology Department, stal k and root 
rot problems along w i th stal k strength and 
l odgi ng resi stance were undertaken. 
Another phase of the work was teachi ng .  
Many graduates, as wel l as under-graduate 
students, were i nfl uenced by Dr . Shank. Work 
i n  the corn plots i n  the summer, an under­
graduate pl ant breedi ng course, and graduate 
thesi s probl ems e1 entual l y  i nfl uenced many 
students to spend the i r  l i fe worki ng on corn 
for ei ther commerci al compani es or i n  experi -
ment stat i ons . Sev eral publi cat i ons resulted 
f rom graduate thesi s  research efforts . 
Whi le D r .  Shank was at SDSU, the state 
aver age corn y i eld rose f rom 27 bushels i n  
the 1940s to 74  bushels per ac re i n  1979 . He 
contr i buted to th i s  growth i n  several ways . 
The dozen hybri ds released dur i ng hi s tenure 
were bred for South Dakota cond i t i ons and im­
p r CN ed the y ield on thousands of ac res . Many of 
the 17 i nbred li nes released were used by com­
merc i a l  corn seed companies to develop hybr i ds 
adapted to South Dakota . Thousands of ac res 
were planted to these hybr i ds and produced 
h i gher  y ields . 
Just as i mportant is  the fact that Dr .  Shank 
t ra i ned several graduate students who became 
corn breeders. They learned hi s phi losophy and 
p roduced many hybri ds su i table for use i n  South 
Dakota . 
D r .  Donald E .  K ratochv i l, for example, became 
the corn breeder for Sokota Hybr i d P roducers i n  
1961 . After 10 years, all the hybr i ds sold by 
the company had been developed by hi m .  They 
i mprCN ed corn y i elds on a half mi lli on acres . 
Dr .  Stanley D .  Jensen has been a corn breeder 
for P i oneer Seed Company for o; er a quarter 
century . He became project manager for the area 
i ncludi ng South Dakota . Under hi s superv i s i on 
many hi gh y ieldi ng hybri ds, adapted to South 
Dakota cond it i ons, were developed and sold to 
thousands of farmers i n  the state . 
D r .  Dav i d  Peters was employed by Ne+ whi le 
M i chael Koopman became a corn breeder for Golden 
Harv est--both compani es selli ng corn i n  South 
Dakota . Dr .  Nei l  W i dstrom is breedi ng corn for 
i nsect resi stance at the Federal Southern G ra i n  
Insects Research Laboratory and D r .  Rodney Hexem 
taught Agronomy for many years at Arkansas State 
College, Jonesboro, Arkansas . 
Darold Termunde became a commerc i al corn 
breeder and dev eloped su i table corn for South 
Dakota for several years . Glen E .  Nacht i gal was 
a part-ti me corn breeder for Sokota dur i ng the 
1950s whi le serv i ng as ass i stant manager ;  he 
became manager of the cooperat ive i n  1978 . All 
followed the Shank phi losophy and used some of 
the inbred li nes developed at SDSU . 
Agr icultu ral Build ing ( 1899 ) , Armory-Gymnasium ( 1 8 99 ) , North ( 1887) , Chemistry ( 1897) , Cen t ral ( 1884 ) , 
Sou th ( 1883 ) , Hort icu l t u re ( 1 901 ) , and Physic s-Engineer ing ( 1 9 01 ) . ( Pho to taken between 1906 and 1 912 ) . 
gricul tu ral Building . Armory-Gymnasium , Nor th.  Chemist r y ,  Central , Sou th.  Hor ticultu re , Physic s-Engineer in; 
Photo f rom Wenona bet ween 1 909 and 1 91 2 ) . 
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CHAPTEK VI I I 
DAKOTA AND BROOi<l rJGS 
Most act iv i t  i es i n  the department have been 
affected by the env ironment of the state , 
c i ty ,  Land Grant College , Agri cultural Experi ­
ment Stat i on ,  Cooperative Extensi on Serv i ce 
and Agri culture D iv i si on; therefore , a br i ef 
h i story of each i s  given. 
SUNSHINE STATE 
The 77 ,041 square mi les occup i ed by the 
state of South Dakota became a part of the 
Uni ted States i n  1803. 
Mound bu i lders res i ded i n  the area pri or to 
1200 and the Ar ikara , or Ree I nd i ans , f i gured 
promi nently i n  the early hi story. Duri ng the 
s i xteenth century the Ar ikara moved from the 
south i nto what i s  now the central part of the 
state. They were a non-nomadi c  people and 
were agri culturi sts. They bartered thei r  
surplus corn for ski n ,  buffalo robes and meat , 
and were i ntermedi ar i es i n  i ntroduci ng the 
horse i nto the area. Horses became a si gni f i ­
cant i tem of barter i n  the Ari kara's trade 
w i th the Teton S i oux. 
French Rule 
Pr i or to 1762 the area was part of the 
French emp i re i n  North Ameri ca. Duri ng thi s  
peri od P i erre Gault i er de Varennes , the S i eur 
de La Verendrye ,  who opened a tradi ng post 
near the present si te of Kenora on the Lake of 
the Woods i n  1727 , was i nterested i n  search i ng 
for the "western sea. " After mov i ng h is  base 
of operat i ons to Lake Wi nni peg , he set out i n  
1738 to locate the sea and traveled as far as 
Mandan. 
La Verendrye was ki lled by Indi ans somet i me 
later. I n  1742 Francoi s  and Lu i s-Joseph La 
Verendrye , who had accompan i ed the i r  father on 
the 173$ exped it i on ,  set out to explore the 
Northern Great Pla ins for a route to the sea. 
They entered Northwestern South Dakota i n  1742 
and may have si ghted the Black Hi lls on New 
Year's Day of 1743. They placed the Verendrye 
lead plate on a h i ll west of the present si ght 
of the c ity of Fort P i erre on March 30 , 1743 , 
before return i ng to thei r  base. 
Though most hi stori ans credi t  the Verendrye 
brothers as the f i rst whi te men to v i s i t  South 
Dakota , i t  is probable that a party of the 
Duhut expedit i on ,  led by Dani el Greysalon , the 
S i er Duhut , may have v i s i ted the lake regi on 
duri ng the summer of 1679. 
Span ish Rule 
I n  1762 , follow i ng the French and Indi an 
War , French possess i ons west of the M i ss iss i pp i  
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R iver were ceded to Spa i n. Under Span i sh 
rule , fur traders began to v i s i t  the area. 
The i r  arrival coi nci ded wi th that of the S i oux 
I ndi ans pushi ng westward from the woodlands of 
M i nnesota. 
The S i oux , or Dakota as they called them­
selves ,  had three major div is i ons--Santee , 
Yankton and Teton. Sub-tri bes of the Santees 
were S i sseton , Wahpeton , Wakpekute and Mdewa­
kanton; subtri bes of the Yankton were Yankton , 
Yanktonai s  and Ass i nobo i n ;  and the sub-tri bes 
of the Tetons i ncluded the Brule , Two Kettle , 
Sans Arc , Blackfeet , Hunkpapa and Oglala. 
About 1750 the Teton Si oux reached the 
M i ssouri River and i n  1755 the Oglala Teton 
discovered the Black Hi lls. They drov e the 
Ari kara farther north. The southernmost 
Arikara v i l lage was near the mouth of the 
Grand River when Lew is  and Clark passed 
through South Dakota i n  1 804. 
Lou is i ana Purchase 
Under Napoleon , France reclai med Loui s i ana 
i n  1798. Three years later i t  was sold to 
the United States for $11 ,250 ,000. The 
M i ss i ss i pp i  River formed the eastern boundary 
wh i le the southwestern border coi nci ded wi th 
the present east and north borders of Texas. 
Thi s  border extended from the mouth of the 
Sabi ne River on the Gulf of Mexi co north and 
west to the northeast corner of the Panhandle. 
From there the border extended north to the 
Arkansas River near the present s ite of Dodge 
C i ty ,  Kansas , and then west to the river's 
source i n  Southeastern Colorado. 
The northern border was determi ned in an 
Anglo-Ameri can conv enti on. In 1818 the 
49° parallel between the Lake of the Woods and 
the Rocky Mountai ns was establi shed as the 
Ameri can-Canadi an border. The new terri tory 
compri sed 828 ,000 square mi les and cost less 
than three cents per acre. 
The Lew i s  and Clark Exped it i on ,  a party of 
45 men that left St. Loui s  on May 14 , 1804 , 
followed the M i ssouri River and passed the 
mouth of the S i oux River on August 22 , 1804. 
The group made camp on the South Dakota s ide 
of the riv er near the present town of Elk 
Poi nt. A day or two earli er ,  Sargeant Floyd , 
one of two who di ed on the tri p ,  had di ed and 
was buri ed on a bluff near the present town 
of Sargeant Bluffs not far from the mouth of 
the Floyd R iver. The exped i t i on reached the 
Paci f i c  Ocean on November 15 , 1805. I t  re­
traced i ts steps and entered South Dakota i n  
mi d-August 1806. Lew i s  di ed i n  1809 at  the 
age of 35. 
Terr i tori a l  Days 
In 1849 the area east of the M i ssouri Ri ver 
became part of the M i nnesota Terri tory . Fi ve 
years l ater the west ri ver area became part of 
the Ne braska Terri tory wh i ch al so i nc l uded 
Ne braska, most of Wyom i ng and the eastern 
three- fourths of Montana . 
In July 1851, i n  the Treaty of Traverse 
de Si oux, the Santee Si oux ceded most of 
the lands east of the B i g  S i oux Ri ver to the 
Un i ted States government . 
In 185 5  Captai n  John B .  S. Todd, who had 
been stat i oned at Fort P i erre, l eft the army 
to joi n  D .  M .  Frost, who had res i gned hi s army 
commi ss i on i n  1953, to engage i n  Indi an trade . 
They operated a series of tradi ng posts from 
the i r  headquarters i n  S ioux C i ty .  Todd took 
charge of the posts i n  the Y ankton area . 
Dur i ng the summer of 1856, representati ves 
of Western Town Company from Du buque, Iowa, 
attempted to stake a townsi te cl a im  of 320 
acres at the fal l s  of the Si oux R i ver . The 
two agents were dri ven away by unfri endl y  
Indi ans . A l arger party returned the next 
May, occupi ed the towns i te and named i t  S i oux 
Fa l ls .  One month later the Dakota Land 
Company of St . Pau l occupi ed an adjacent 
320- acre townsi te and named i t  S i oux Fal l s  
C i ty .  
Enroute to S i oux Fall s the Dakota Land 
Company located townsi tes at F l andreau and 
Medary . The l atter was named for the Governor 
of the M i nnesota Terri tory, an acti ve member 
of the Dakota Land Company . However, the 
Yanktonnai s Si oux refused to honor the Treaty 
of Traverse de S i oux and forced the settl ers 
to l eave . 
In the Yankton Treaty of 1858, the Yankton 
S i oux ceded the l and between the S i oux and 
M i ssouri R i vers as far north as Ft . Pi erre and 
Lake Kampeska . Shortl y  afterwards townsi tes 
were establ i shed at Yankton (1859), Verm i l l i on 
and Bon Homme . 
M i nnesota became the 32nd state i n  1858 . 
Inhabi tants of the porti on of the M i nnesota 
Terri tory not i nc l uded i n  the new state made 
severa l attempts to get the federa l govern­
ment to organi ze a new terri tory . J .  B .  S .  
Todd, who had pol i t i cal connecti ons i n  
Washi ngton, D . C . , made several tri ps to the 
cap i tal . In 1861 he presented pet it i ons and 
successfu l l y l o b b ied for the organizat i on of 
Dakota Terri tory. 
On March 2, 1861, Presi dent Buchanan si gned 
the Organi c  Act whi ch combi ned the remai nder 
of the M i nnesota Terri tory and the northern 
part of the Nebraska Terri tory i nto the Dakota 
-78-
Terri tory . It i ncluded the area now occupi ed 
by North and South Dakota, most of Wyom ing and 
that porti on of Montana east of the Rocky 
Mountai ns .  
In March 1862, Pres i dent L i ncol n appoi nted 
Dr . Wi l l i am Jayne, a cl ose fri end from Spri ng­
fi e l d, I l l i noi s, as the governor of the Dakota 
Terri tory . Yankton was sel ected as the cap i ­
tal . It so happened that Todd, who li ved at 
Yankton, was a former res i dent of Spri ngfi e l d, 
an acquai ntance of Jayne and a cousi n  of Mrs . 
A braham Li ncoln . 
The fi rst terri tori a l  l eg is l ature convened 
March 17, 1862 . After cons i dera b l e  poli t i cal 
maneuveri ng, Yankton was sel ected for the per­
manent cap i ta l ,  Vermi l l i on for the terri tori al 
un i vers i ty and Bon Homme for the peni tenti ary . 
Yankton, however, was l ocated i n  the ex­
treme southeast corner of the terri tory . Most 
l eg is l ators l i ved nearby and the remai nder of 
the terri tory was poorl y  represented . 
A year l ater, Western South Dakota, most of 
Wyomi ng, and Eastern Montana were merged wi th 
the remnants of the Oregon Terri tory . Wash i ng­
ton, Idaho and Western Montana, wh i ch became 
part of the Oregon Terri tory i n  1848, were or­
phaned i n  1859 when Oregon became the 33rd 
state . 
The di scovery of gol d caused an i nf l ux of 
14,000 prospectors at F l orence, Montana i n  
1861 . Important new di scoveri es a year l ater 
expanded the mi n i ng regi on by hundreds of 
m i l es and thousands of men . 
On March 4, 1863, the Idaho Terri tory was 
created to i ncl ude al l the new mi nes i n  what 
i s  now Western South Dakota, Montana, Idaho, 
most of Wyom ing and Eastern Washi ngton . De l e­
gates from the northern B l ack Hi l l s attended 
the fi rst Idaho Terri tor ia l  Leg is l at i ve 
Assemb l y i n  Moscow. 
Lewi stown was sel ected as the cap i ta l  but i t  
was a l ong way from parts of Montana that were 
overrun wi th thi evi ng road agents . The Montana 
Terri tory was establi shed May 26, 1864, and the 
Wyomi ng Terri tory was created on July 25, 1868 . 
The two terri tori es i nc l uded the areas that 
l ater became states wi th the same names . 
At that ti me the mi ni ng area of South Dakota 
once agai n became a part of the Dakota Terri ­
tory whi ch then i ncluded North and South Dakota . 
The Legi slati ve Assemb l y of 1885 voted to move 
the terr i tori al cap i ta l  to B i smarck. 
Statehood 
S i x  states from these terri tor i es were ad­
mi tted to statehood i n  a 10-month peri od .  The 
Dakota Te rr i tory was div i ded along  the 7th 
standard pa rallel on Nov ember 2, 188 9 .  P apers 
admitt i n g  the two states to the un i on were 
shuffled before bei n g si gned by P res i dent 
H a rr ison .  Though no one knew wh i c h papers 
were si gned fi rst, it has been generally 
stated that North Dakota was the 39th state 
a nd S outh Dakota the 40th . Montana  became 
the 41 st state on N ov ember 8, Wash i n gton the 
42nd on Nov ember 1 1 , I d aho the 4 3 rd on July 3, 
1890 a n d  Wyomi n g  the 44th on July 1 0, 1890 . 
State Name 
The F i rst Const i tut i onal C onv ent i on met at 
S i oux Falls i n  188 3  to cons i der  the d i v i s i on 
of the Dakota Te rr i tory and  the select i on of a 
name for the proposed new state . I t  was pro­
posed that the terr i tory be div i ded along  the 
46° pa rallel, but the name of the new state 
wa s not determi ned . It appea red that Dakota, 
South Dakota, L i ncoln, G a r f ield or any other 
good name would be acceptable . 
Howev er, later the re was wi desp read  feeli n g  
a g a i nst any cha nge i n  the name D akota, ev en to 
add i ng "Nort h "  and  "South . "  Both sect i ons of 
the ter r itory wa nted the name.  Most of 
Southern Dakota and  ma ny i n fluent i al c i t i zens 
of the other fact i on beli ev ed that Northern 
Dakota should take the name Pembi na--the 
C h i ppewa name for the h i ghbush cranberry pre­
v alent i n  the northern Red R iv er V a l ley . 
Before D akota Te r r i tory was orga n i zed, the 
whole sect i on of the N orthwest had been known 
as "The Pembi na  Country . " 
T he fi nal select i on of a name for the new 
state h i n ged upon the fi ght 0,1 er whether to 
a dm it  Dakota Te rr itory as one state or two, 
a nd i f  two, whether they should both be 
a dm i tted at the same t ime .  I f  the terr i tory 
had  been admi tted as one state, the name of 
course would hav e been "Dakota," and i f  the 
southern half had been adm itted f i rst it 
appea rs .that it  would st i ll hav e been 
"Dakota . "  
I n  1884 the H a rr i son B i ll prov i ded for the 
a dm issi on of the "State of Dakota " and the or­
ga n i z at i on of the northern sect i on as L i n coln 
Terr itory .  I n  188 5, howev er, a commi ttee was 
appo i nted at the Fa rgo conv ent i on to v i s i t  the 
S i oux Falls Const i tut i onal Conv ent i on to per­
suade the southern delegat i on  to cha n ge the 
name from "Dakota " to "South Dakota . "  Those 
at the S i oux Falls meet i n g  adopted a resolut i on 
stat i n g  that the name "Dakota " should not be 
allowed to enda nge r  acceptance of the const i ­
tut i on, a n d  that "South Dakota " would be 
subst i tuted i f  necessa ry .  
I n  1887  conv ent i ons at Huron and  Fa rgo both 
a dopted resoluti ons urg i n g that the name be 
changed to permi t  the use of "South " and  
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"North "  D akota . Con g ress, i n  the Enabli ng Act 
of 1889, author i zed the people of Southern 
Dakota to v ote once more on the 1885 const i tu­
t i on and, i f  it was accepted, to cha n ge the 
name from "State of Dakota " to "South Dakota . "  
Th i s  was qui ckly done and  the new state was 
named . 
The word D akota is what the S i oux I nd i a ns 
called themselv es and has been i nterpreted as 
" fr i endly people " or " alli a nce of fri ends . " 
Because of d i alect i c  d i fferences among the sub­
tr i  bes the name "Dakota" i s  al so pronounced as 
" L akota " or "Nakata . "  
Populat i on 
Du ri n g  its fi rst decade, fewer than 12,000 
people mi g rated to Dakota Ter r i to ry, establish­
i n g settlements la rgely along  the M issou r i ,  Bi g 
S i oux, Verm i lli on  and James R iv ers, and i n  the 
Red R iv er V alley . 
R ate of settlement i n c reased, howev er, w ith  
the complet i on of roads and ra i lroads . The 
rumors of gold i n  the Black H i lls followi ng 
Custer ' s  1874 exped i t i o n  also hastened dev elop­
ment . 
Shortly after the Dakota Terr itory was 
c reated, W .  l� . Brook i n gs of Y a nkton, superv ised 
the const ruct i on of a wagon road from P i pestone 
th rough Forestburg and Wess i n gton Spr i n gs to 
Fort Thompson . Today S . D .  H i ghway 34 follows a 
s i m i la r  route . 
Another  road  between S i oux C i ty and Fort 
R a ndall was completed i n  186 5 .  Major  projects 
on th i s  route were the const ruct i on of br i d ges 
ac ross the S i oux, Verm i lli on  and James R i v ers­
-the latter bei ng nea r Y a nkton . 
The constructi on of a h i g hway network was 
i n i t i ated dur i n g  the 1 920s, and fiv e bri dges-­
one each  at Mobri dge, Cheyenne C ross i ng, 
P i erre, Chamberla i n, and Wheeler C ross i n g-­
were bui lt ac ross the M issour i  R iv er from 1 924 
to 1 926 . The Dakota Southern R a i l road, ex­
ten d i n g  from S i oux C i ty th rough Elk Po i nt and 
Verm illi on  to Y a nkton, was opened i n  Februa ry 
1873 . R a i lroads were completed to S i oux Falls 
and W atertown i n  1878 .  
The Dakota Central reached B rook i ngs on 
Nov ember 1 7, 1879, and pushed westwa rd, 
reach i n g P i erre i n  1881 . Then there we re 
nea rly 4,000 m i l  es of ra i l  li nes i n  the state . 
After the M i ssouri R i v er was bri dged i n  1 907, 
the M i lwaukee and  the Ch i cago and N orthwestern 
both bu i lt con nect i n g  li nes to the Black 
H i lls . 
W i th the comi n g  of ra i l roads came the rush 
for la nd . P ri o r  to 18 78, most of the popula­
t i on was located southeast of a li ne drawn 
from the present towns of Brook i ngs to Tri pp. 
However, duri ng the next decade the i nflux of 
people led to the settlement of most of the 
area east of the M i ssouri River. Total annual 
f il i ngs and fi nal entri es for land ranged from 
1 to 5.4 mi lli on acres . The peak year was 
1883 ,  and the total was 24 m i lli on acres 
duri ng the 10-year peri od. 
The area wh i ch now forms South Dakota had 
11,776 i nhabi tants i n  1870, 348,600 i n  1890, 
and 401, 579 i n  1900. It i ncreased to 583, 888 
i n  1910, 636,747 i n  1920, 642,91 i n  1940, 
652,740 i n  1950, 680, 514 i n  1960, 666, 257 i n  
1970 and 670,178 i n  1980. 
LANO OF INFINITE VARIETY 
Divers ity i s  commonplace i n  many aspects of 
South Oakota- - people, rel ig i on, topography, 
cli mate, soi ls, crops • . •  
P hysi cal Features 
The M i ssouri R iv er div i des South Dakota i nto 
almost equal parts. The riv er channel, for the 
most part, is 300 to 500 feet below the bor­
der i ng uplands w ith the river pla i n  seldom more 
than two mi les and somet i mes less than one mi le 
i n  wi dth. Because of these features dams were 
bu i lt across it  dur ing the 1950s at Gav i n's 
Po i nt, Fort Randall, Oahe and B i g  Bend. 
The M i ssouri River drai ns the enti re state, 
except for a small area i n  the northeast whi ch 
dra i ns i nto the Red Riv er of the North. The 
chi ef tri butari es of the M i ssouri are : on the 
west, the Grand, Moreau, Cheyenne, Bad, and 
Whi te ;  on the east, the James, wh i ch ri ses i n  
North Dakota and is  sai d  to  be the longest 
unnav i gable river i n  the world, the B ig  S i oux, 
which flows along the eastern boundary, and 
the Verm i lli on .  
The area was subjected to glac i at i on and i s  
a gently rolli ng pla i n. Ori g i nally, i t  was 
treeless except for the narrow margi n  along 
the streams. I t  is marked by a low range of 
h i lls i n  the extreme northeast, known as the 
Coteau des P ra i r i es, whi ch is  se,, eral hundred 
feet hi gher i n  ele,, ati on and therefore, some­
what cooler than the James Valley to the west 
and the Whetstone Valley to the east. Near the 
town of Summ i t  is the hi ghest po i nt i n  Eastern 
South Dakota w i th an elevat i on of about 2,100 
feet. 
On the Coteau there are numerous glaci al 
lakes such as P o i nsett, Kampeska and Waubay. 
The lowest poi nt i n  the state, at B ig  Stone 
Lake, is 965 feet. Oddly enough, thi s  is a 
cont inental div i de. From th i s  poi nt the water 
flows northward through the Red River of the 
North to the Hudson Bay, or south through the 
M i ssouri to the Gulf of Mexi co. 
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The James River flows the ent i re length of 
the state from north to south and is  flanked 
by the ri chest agri cultural regi on i n  the 
state. The James Valley av erages 60 mi les i n  
w i dth and drops only 100 feet i n  elevat i on i n  
i ts course from the North Dakota border to 
Yankton where it  enters the M i ssour i .  
The land west of the M i ssouri is  largely 
ro 1 1  i ng grassland cut by a number of st reams 
of cons i derable si ze. Irregular plateaus are 
broken by barren sandstone buttes ri s i ng ab­
ruptly from the pla i n ;  among these are Thunder, 
Castle Rock, Bear, and Sli m Buttes. South of 
the Belle Fourche River the land becomes 
rougher, ri s i ng to short ranges known as Cave  
H i lls and Short P i ne H i lls, and culm i nat i ng i n  
the Black H i lls. On either si de of the Wh i te 
River are the Badlands, a 30 to 50- by 120-mi le 
tract where eroded areas are i nterspersed wi th 
numerous grassy, flat-topped tablelands. 
Elevat i on i ncreases from 1, 200 to 1, 300 feet 
i n  the James Valley to between 4,000 and 5,000 
feet i n  most of the Black Hi lls. This  well­
eroded group of mountai ns was so named because 
of the black-green growth of yellow p ine wh i ch 
mantles the hei ghts. The 60- by 125-m i le area 
is  v i rtually the only wooded secti on of the 
state and the source of a wi de vari ety of mi n­
erals. Harney Peak w ith an elevat i on of 7, 242 
feet is the hi ghest poi nt east of the Rocky 
Mountai ns. 
Cli mate 
South Dakota, because of i ts i nland pos i ­
t i on, has a cont i nental cli mate w ith extremes 
i n  summer heat and wi nter cold. It is i n  the 
path of storms mov i ng south and east, a pos i ­
t i on whi ch results i n  dai ly temperature fluc­
tuati ons. Temperatures duri ng the wi nter 
months often drop to - 20° or lower whi le summer 
te1nperatures are someti mes OJ er 100°. Average 
annual temperature ranges from 48° i n  the south 
to 44° i n  the north and 42° on the Prai ri e 
Coteau of ·northeastern count i es. 
The 100th meri d i an, the usual div i d i ng li ne 
between the hum id  and ari d  areas of the 
country, passes through the state near the 
towns of Selby, Oni da, and Presho. 
Average annual prec i p i  tat i on ranges from 24 
to 25 i nches in the southeast to less than 14 
i nches in the northwestern part of the state. 
Most prec i p i tati on is  i n  spr i ng and early 
summer. Fall, wi nter and spr i ng moi sture 
results from condensati on of warm moi st a ir  
from the Gulf of Mexi co that OJ err i des heav i er 
polar air masses. Much summer rai nfall comes 
i n  short ha rd showers. In eastern count i es, 
June normally has the most thunderstorms, 
whi le they are more pre,, alent duri ng July i n  
western counti es. Seasonal snowfa 1 1  averages 
between 30 and 50  i nches, but the amounts vary 
w i dely in di fferent parts of the state . The 
Black H i lls, because of the ir  hei ght, have a 
cool er, moister cl imate than the rest of the 
state (Bul 656) . 
I t  is est i mated that South Dakota recei ves 
less than 75% of  its normal rai nfall 20% of  
the ti me, but about 75% of  the prec i p i tat i on 
fal ls  dur i ng peri ods best su ited for plant 
growth . Severe droughts occurred in 1887-
1894, 1910 and 1911, 1 934 to 1936 and i n  1976 . 
Less severe droughts were experi enced in 1 914 
and 1 915, 1 930 to 1933, in the mi d-1950s and 
dur i ng 1980 and 1981 . 
The li nes of equal temperature and equal 
prec i p itati on cross roughly at ri ght angles . 
Relati vely speak i ng, th i s  makes the southeast 
warm and mo i st, the northeast coo l and moi st, 
the southwest warm and dry and the northwest 
warm and very dry (Bul 656) . 
So ils 
Or i gi nally the land surface of most of the 
state was composed of  P i erre sha l e .  Most 
streams flowed i n  an easterly d i recti on .  
However, glac i al i ce entered the state from 
the northeast and north and flowed south and 
west . As the i ce moved, it f illed valleys, 
planed off h i l ls, forced the cutt ing of new 
valleys, p iled up large ri dges and otherwi se 
changed the pre-glac i al topography (Bul 656) . 
R i vers were di verted; they flowed around the 
western edge of the glac ier and formed a 
south- f l owi ng M i ssouri R i ver . 
Genera l ly speak i ng, the state is di v i ded 
i nto two types of parent materi als, the 
"gumbo " of West R i ver and the glacial ti ll of 
East R i ver . Excepti ons include the B l ack 
H i l l s, Bad l ands and Sand H i lls of West R i ver; 
the wi ndblown so i ls of Brook i ngs, Moody, 
M i nnehaha, Clay and Un i on counties; and the 
alluv i um along stream beds that are most 
extensi ve in  southern C l ay County (Bul 6 56) . 
So il  deve l opment is an interacti on of fi ve 
factors : parent materi al, c l i mate, vegeta­
t i on, reli ef (topography) and ti me .  The 
var iat i ons in  parent materi al and topography 
had an effect on the ty pe of vegetat i on, but 
cli mate had a greater effect . Vegetat i on, in  
turn, influenced the development of  the so i l .  
Except for the Black H i l l s, wh i ch are ti m­
bered, and the ri ver valleys, where trees and 
brush prevai l, the nat i ve vegetati on of South 
Dakota was ori gi nally grassland . Di fferences 
i n  cli mate resulted i n  di fferences in  grass­
l and (Bul 656 ) . 
East of the James R i ver Valley tall grasses 
prevai led . West of the J ames, tall grasses 
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were found pr i marily on sandy so i ls and cool 
northern exposures, and med i um and short 
grasses assumed dom i nancy . I n  Western South 
Dakota, shorter grasses largely replaced the 
mi d-grasses because of decreased rai nfall (Bul 
656) . 
The nat i ve grasses determ i ned the amount of 
organi c  matter in  the so i ls .  In general, the 
tall grasses left relat i vely large amounts of 
organi c  matter in the soi l s .  Mov i ng westward, 
grass si ze d i m i ni shed and l ower amounts of 
organi c matter were left in the soi l .  
Temperatures also p l ayed an important part . 
I n  the cooler northern part of the state, more 
organi c  matter and total ni trogen were present 
than in  southern areas wi th equal prec i p ita­
ti on .  Th i s  was due to slower bi ologi cal de­
composi t i on and chem i cal act i v i ty under cooler 
temperatures (Bul 656 ) . Ni trogen is an ele­
ment used in  large amounts for crop  produc­
t i on .  
F i eld Crops 
Crop adaptati on is governed by so i l, cli ­
mate and topography . From the standpo int of 
agronomi c  crops, South Dakota is a transi t i on 
area . I t  is the western edge of the corn and 
soybean belts, the northern edge of the wi nter 
wheat and sorghum growi ng area, the southern 
edge of the hard red spri ng wheat belts and 
the eastern edge of the rangelands . 
I n  add it i on, the two Dakotas and M i nnesota 
are the center of product i on for durum wheat, 
flax, wi nter rye and sunfl owers . South Dakota, 
M i nnesota, I owa and Wiscons i n  are the maj or 
oats produc ing states . Alfalfa and wi ld hay 
are maj or crops; a si zeable amount of alfalfa 
seed is produced; between 5,000 and 6,000 acres 
of potatoes are rai sed; and, pr i or to the 
drought of 1976, South Dakota produced more 
Kentucky bluegrass seed than any other state . 
Each year South Dakota farmers normally 
plant about 31/2 m i ll i on acres of corn, 2 to  21/4 
m i ll i on of oats, over 2 m i l l i on of HRS wheat, 
al most 1 m i lli on of HRW wheat, about 1/2 m i lli on 
of both barley and flax, 400 to 500 thousand 
acres of sorghum, 350  to 400 thousand of soy­
beans, 200 to 400 thousand of wi nter rye and 
150 to 200 thousand of durum wheat . 
They al so harvest about 21/2 m illi on acres 
of alfalfa hay and around 2 m illi on acres of 
nati ve hay . Nat i ve hay is  harvested from some 
of the 25 m i l li on acres of rangeland . The 
acreage of sunflowers, a relat i vely new crop 
i n  South Dakota, may stab i l i ze at about 
300,000 acres . 
The greatest concentrati on of corn and soy­
beans are in  the southeastern counti es .  Corn 
i s  planted on over 30% of the acreage i n  
M i nnehaha , L i ncoln , Un i on and Clay count i es ,  
and soybeans on 1 2  to 1 8% of the latter  three 
count i es. The remai nder of the soybean acre­
age is east of a li ne drawn through S isseton , 
Madison and Wagner. Corn acreage extends 
farthe r north and west. 20 to 30% of the 
acreage is east of a li ne through Brook i ngs , 
Howa rd , Armour and Wagner and 6 to 1 2% of the 
acreage east of Aberdeen , Wess i ngton Sp r i ngs , 
K i mball and G regory (Bul 656). 
Oats i s  planted in every county wi th 5% or 
more of the acreage in each East Ri ver county , 
except for Buffalo, Hughes , Hyde , Hand and 
Sp i nk. Its greatest concentrat i on is si mi lar 
to corn--over 1 0% of the acreage east of a 
li ne through M i lbank , Watertown , Arli ngton , 
M i tchell , Armour and Wagner ,  except for Clay 
and Uni on counti es ,  and 1 7  to 22% of the acre­
age i n  McCook , Lake , Hanson and Hutchi nson (Bul 
656). 
Barley , too , is grown i n  every county. 
Most malt i ng barley i s  rai sed east of the 
M i ssour i  and north of U.S. Hi ghway 212 w i th 
the greatest concent rat i on (4 to 5%) i n  B rown , 
Day and Marshall counti es and a lesser amount 
i n  adj acent count i es. Feed barley is most 
common (2 to 3% of acreage) i n  K i ngsbury , 
Lake , McCook , M i ner , Je rauld , Aurora and 
Douglas count i es ,  and less than 1% of the 
areas i n  West Ri ver counti es and the half 
dozen corn and soybean count i es i n  the ex­
t reme southeast (Bul 656). 
Hard red sp r i ng wheat is  also grown i n  every 
county; but most of it is rai sed i n  the north­
e rn half of the state. It is planted on 1 0  to 
1 4% of the acreage in Sp i nk ,  B rown , Walworth , 
Campbell , Sully and Marshall counti es and on 7 
to 9% of the acreage i n  the rema ini ng area east 
of the M i ssour i  and north of U.S. H i ghway 21 2. 
Large acreages are also planted i n  the West 
R i ver  counti es of Corson and Perk i ns. Almost 
a 1 1  of the durum wheat i s  produced i n  the 
northern two ti ers of the East R i ver  count i es 
w i th the greatest concentrat i on (2 to 2.5% of 
ac reage) bei ng i n  Day , Cod ington and Edmunds 
count i es (Bul 656). 
Though wi nter wheat is grown i n  over 60 
counti es and sorghum i n  45 , the greatest con­
centrat i ons of both crops are i n  the south 
central counties. F rom 5 to 8% of the acreages 
i n  Bennett , Jones , Lyman and Sully count i es ,  
and sli ghtly less in Haakon , Jackson , Stanley , 
Hughes and T r i pp are planted to wi nter wheat. 
The greatest concentrat i on of sorghum acre­
age is i ns i de an area bounded by the towns of 
M i ss i on ,  Presho , Wess i ngton Spr i ngs , Forestburg , 
Spence r and Tyndall , wi th the greatest concen­
trat i on be i ng in eastern Cha rles M i x ,  Gregory , 
Douglas and Bon Homme count i es (Bul 656). 
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Wi nter rye and flax are grown pr i ma r i ly i n  
northeastern counti es. Rye occupi es 2 t o  3.5% 
of the acreage i n  Faulk , Edmunds , Sp i nk ,  
Clark , Codi ngton and G rant count i es and 0.4 to 
1.9% of the acreage i n  counti es adjacent to 
them. Flax is  adapted to the P rai r i e  Coteau 
and is  planted on 7 to 1 7% of the acreage i n  
Hamli n ,  Codi ngton , Day and Clark counti es and 
on 4 to 6% of the area i n  adj acent count i es to 
the northeast and south of them (Bul 656). 
Alfalfa hay is produced i n  every county of 
the state. F rom 5 to 10% of the acreages of 
all East Ri ver count i es ,  except Buffalo and 
Uni on ,  and all West Ri ver  count i es ,  except 
Todd , T r i pp and G regory are devoted to the 
crop. L i kewise ,  small amounts of alfalfa seed 
are rai sed i n  every county , but the hi ghest 
concentrat i on of acreage is i n  the south 
central counti es of T r i pp and G regory wi th 
lesser amounts i n  southwestern counti es of 
Fall R i ver , Jackson , Washabaugh and Bennett 
(Bul 656). 
Nat i ve hay is a 1 so produced i n  every 
county , but the largest concentrat i on of pro­
duct i on is 8 to 10% of the areas of Cent ral 
South Dakota i n  McPherson , Edmunds , Faulk , 
Potter ,  Hyde , Hand , Buffalo , Jerauld , Brule 
and Aurora counti es. The concentrati on gra­
dually dec reases in each di rect i on. 
Though prai r i e  hay is  an i mportant crop 
west of the ri ver , a maj or porti on of the area 
i s  used for graz i ng. F rom 80 to 93% of the 
a reas of Buffalo and all West R i ve r  counti es 
except L yman , T r i pp and G regory are occupi ed 
by rangeland. Over 60% of the latter two 
count i es and those border i ng the M i ssour i  on 
the east are devoted to grazi ng. The con­
centrat i on is  between 50 and 60% i n  al l other 
East R i ver count i es except Brown County , the 
Whetstone Valley in the northeast , and the 
area i n  Southeastern South Dakota east of a 
li ne from Brooki ngs to Lake Andes. East of 
th i s  li ne the percentage of acres devoted to 
range or pasture drops to between 35 and 45% 
(Bul 656). 
Sunflowers are grown p r i mari ly i n  north­
easte rn count i es ,  but as acreage i nc reased , 
more were planted i n  north central counti es. 
Almost all of the potatoes are rai sed i n  Clark 
and Codi ngton count i es. 
BROOK INGS 
B rooki ngs County was created on Ap r i l  5 ,  
1 862, by an act of the Dakota Terr i tor i al 
Legi slat i ve Assembly. The county was about 45 
mi les from east to west and almost 40 mi les 
from north to south. It encompassed the 
northern half of what is  now Moody ( i ncludi ng 
Flandreau) and Lake counti es and the eastern 
two t i e rs of townshi ps i n  K i ngsbury County. 
Brooki ngs County was bordered on the north and 
south by Deuel and Mi nnehaha count i es. 
Brooki ngs was named for Judge Wi lmot W. 
Brooki ngs of M i nnehaha County, who was a pro­
mi nent settler i n  Dakota. He studi ed law at 
Bowdoi n College and was admi tted to the bar 
i n  1857. He came to S i oux Falls i n  August of 
that year and was gi ven charge of the town­
s i te that had been created by the Western 
Town Company i n  May. At that t ime Si oux 
Falls had a populati on of 16--10 representi ng 
the Western Town Company and si x, the Dakota 
Land Company. 
Early i n  February 1858, wh i le on a tr i p  for 
his company, he fell from h i s  horse i nto Spl it  
Rock Creek at about seven o' clock w ith the tem­
peratures near 30° below zero. He struggled 
all ni ght and reached S i oux Falls the next 
morni ng. Both legs were frozen and had to be 
amputated below the knees. It was done by a 
young doctor wi th a butcher kn i fe and small 
saw. 
Even after this he took an act i ve part i n  
the development of Dakota Terri tory. He moved 
to Yanktor:., perhaps i n  1862 when a Santee up­
r is i ng forced all the settlers to leave the 
S i oux Valley. He preempted the f i rst land 
obtai ned from the government i n  the Dakota 
Terri tory on October 18, 1862. 
From 1862 to 1869 he served 4 years i n  the 
Counci l  and 3 i n  the House of the Terr itori al 
Legi slature and was elected pres id i ng off i cer 
of each. He also supervi sed the constructi on 
of the wagon road from P i pestone to Fort 
Thompson and served as prosecut i ng attorney 
for Yankton County. 
He served as associ ate justi ce of the Terri ­
tori al Supreme Court from 1869 t o  1873. At the 
same ti me, he took a leadi ng part i n  promot ing 
the Southern Dakota Ra i lway, the fi rst li ne 
bui lt in the terri tory. The f i rst locomot i ve 
on the li ne from S i oux C i ty to Y ankton was 
named "Judge Brook i ngs." 
There were no whi te i nhabi tants i n  Brooki ngs 
County when i t  was f i rst created. In the 
spr i ng of 1857, representat i ves of the Dakota 
Land Company at St. Paul came up the M i nnesota 
R i ver to New Ulm, M i n.11esota, and then by ox 
team to the s ite of Medary on the S i oux R i ver. 
They located a town and named i t  for Governor 
Medary of the M i nnesota Terri tory, i ntend ing to 
make it  the capi tal of the new terri tory that 
would be formed after Mi nnesota became a state. 
The group then followed the Si oux R i ver, 
located the townsi te of Flandreau, and arri ved 
i n  Si oux Falls i n  June only to fi nd that the 
best s ite was already occupi ed by the Western 
Town Company. 
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Major F. J. DeW itt and a party of 14 men 
returned to Medary, bui lt quarters and remai ned 
duri ng the wi nter. However, i n  June of 1958 
they were gi ven a few hours by a band of Yank­
tonnai s  S i oux to pack enough provi si ons to last 
them to the nearest settlement. The settlers 
left wi thout bloodshed . I t  was about 11 years 
before other settlers arri ved. 
The f irst permanent settlement i n  Brooki ngs 
County was started on the east banks of the 
S i oux R i ver, 4 m i les northwest of Medary (Sec 
9, T 109N, R 50W). The settlement was made by 
N i ls 0. Trygstad and h is  fi ve sons. They were 
followed shortly by two other fami li es and i n  
1871 by ten more fam i li es. I n  the fall of 1871 
the Medary post off i ce was establi shed on Sec 
9, T 109N, R 50W, w ith Mart i n  N. Trygstad as 
postmaster. 
On January 13, 1871, a 3-man commissi on was 
appoi nted to organi ze a county. Dur i ng 1872 
and part of 1 873, the county seat was i n  the 
home of W. H. Packard on Sec 26, T 109N, R 50W. 
Duri ng 1873 the town of Medary was plotted on 
the SEl/4 of Sec 26, T 109N, R 50R. It was near 
the center of Brooki ngs County and named as the 
county seat. However, duri ng the same year the 
boundari es of the county were changed by set­
t i ng off two ti ers of townshi ps i n  the south. 
It is  probable that two ti ers of townshi ps were 
set off on the west at the same ti me, formi ng 
the present boundari es. 
In 1873 f i ve fami li es entered land on a 
Medary Creek i n  Trenton Townshi p. The next 
year the fi rst wheat grown i n  the county was 
rai sed on a 5-acre f i eld near Medary by E. C. 
Cook. It  was harvested w ith scythes and 
threshed by havi ng oxen walk on i t. 
Two fam il ies settled at Oakwood L akes i n  
1870. They were fol lowed by two other fami li es 
i n  1873 and by 1877 there were seven fami li es 
li vi ng near the lakes. The town of Oakwood was 
plotted in 1878. Dur i ng the same year the town 
of Fountai n  sprang into ex i stence. 
The center of the county was f i lli ng up 
fast. Duri ng the 9-year peri od from 1869 to 
1877, the populat i on fi gures for the county 
were 14, 30, 52, 66, 140, 180, 150, 200 and 
250. 
Dur ing the decade 1875 to 1885 the popula­
t i on doubled, partly because of rai lroad deve­
lopment. The Northwestern Ra i lroad had planned 
to bui ld a li ne through Medary, but changed its 
plans and projected three towns at Elkton, 
Aurora and one on the Si oux R i ver. The latter 
s ite was deemed impract i cal and was moved to 
the present si te of Volga. The Dakota Central 
Rai lroad extended across the county i n  1879 and 
1880. The Watertown branch was bui lt as far as 
Castlewood i n  1881 and completed i n  1883. 
Bruce wa s established on it in 1881 . The 
Burlington, Cedar Rapids and N orthern Railroad 
cros sed the eastern portion of the county in 
1884 . White and Bushnell were established 
along the line in that year . 
City of Brookings 
In 1879 severa l residents, mostly from Foun­
tain, contacted officials and asked that a 
townsite be located near the present location 
of Hillcrest P ark and Elementary School . The 
railroad officials maintained that it would be 
too difficult for trains to climb the hill, 
but agreed to loc ate a depot at a lower eleva­
tion about a mile to the southwest . That lo­
cation not only made it ea sier for the trains 
but it wa s a little further from Aurora . 
Railroad officials  had promised that there 
would not be a town between Aurora and the 
Sioux River . 
Some enterprising citizens purchased the 
relinquishment s of a claim to a portion of Sec 
6, T l lON, R 50W and donated it to the North­
western R ailroad for townsite purposes . They 
secured a station and a portion of the town of 
Brookings was laid out in October 1879 . 
The original  plot of the town wa s made on 
October 3 and 4 .  It included five blocks on 
what is now Main Avenue and the triangular 
piece north of the depot between what are now 
Front and Third Streets .  
The site was selected because it wa s near 
the center of Brookings County and with the 
idea that the town would become the county 
seat. There was a rush to the new town . 
Medary w� s moved almost bodily to Brookings . 
Much of Fountain also moved to Brookings but 
some of it was moved to Aurora . 
On N ovember 4, 1879, the question of moving 
the county seat from Medary was submitted to 
the voters .  Brookings, Aurora and V olga were 
in contention and Brookings won--county records 
were transferred to Brookings near the end of 
the year .  
The D akota Central branch of the N orth­
western R ailroad reached Brookings on N ovember 
17, 1879 ; the first load of lumber arrived 
soon after, and the town began to grow. 
The city council urged that shade and orna­
mental  trees be planted along the streets .  
The citizens responded and during the spring 
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of 1881 trees were planted that provided shade 
and beauty for the golden anniversary celebra­
tion and many years longer . 
The city wa s incorporated under a special 
act of the legislature in April 1881 .  By 1886 
it had a population of 1 ,200 . 
The population soon doubled, and by 1900 
there were 2,346 residents . This number grew 
to 3,924 in 1920, 7,764 in 1940, 10,558 in 
1960, 13,717 in 1970 and 14,956 in 1980 . 
Residents of Brookings were always inter­
ested in the College . In August 1881, they 
raised $600 to purchase the 80 acres on which 
the campus wa s built . Three years later they 
raised $1,000 to  dispose of the bonds that the 
territorial treasurer wa s attempting to sell 
in order to build Central, the first building . 
A group of townspeople bought Woodbine Cottage 
in 1896 for the college to use . It has been 
the president ' s  home since 1903 .  
The State College Development Association, 
a group of Brookings residents, paid $12,800 
on May 10, 1929, for the Olson Eighty on which 
the P lant P athology Farm has been located for 
many years .  On March 1, 1950, the same group 
paid $40,500 for the 320-acre Larson Farm 
which wa s rented by the college for the pro­
duction of livestock feed . Rent eventually 
paid the purcha se price and interest, and the 
college obtained title to it on March 12, 
1963 . The USDA Northern Grain Insects 
Research Laboratory wa s built on it in 1961 
and the poultry unit in 1968 . 
During the 1950s the State College Develop­
ment Association built Development Hall near 
the corner of 14th Avenue and 9th Street . I t  
was used a s  a dormitory for several years then 
a s  an office building. It was destroyed by 
fire in 1 969 . I nsurance obtained by the a s so­
ciation wa s used to build the new Horticulture 
Field House near the curve of U . S .  Highway 14 
bypa s s  in 1970 . 
Many college faculty and townsmen comingle 
on the city commission, other city boards, the 
school board, and in churches and many civic 
organizations .  The presidency of some civic 
organizations is traditionally alternated bet­
ween a faculty member and a townsman . 
Brookings has been good to the college and 
the college, in turn, has been good for 
Brookings . 
CHAPTER I X  
THE LAND GRANT COLL£(£ 
The Land Grant College of South Dakota was 
erroneously called an agri cultural college for 
a quarter century. It has had five names and 
fourteen pres i dents . Most name changes 
denoted a broadeni ng of its programs. 
Detai ls of the ori gi n, development, turmoi ls 
and growth of the L and Grant College are given 
i n  three hi stor i es .  The fi rst was edi ted by 
W i ll i am H. Powers i n  1931,  the second compi led 
by Charles L. Sewrey i n  1959 and the th i rd was 
wri tten by J. Howard Kramer i n  1975 .  S i nce 
each hi story quoted the prev i ous, th i s  wri ter 
d id  not rev i ew the fi rst wri t i ng. A fourth 
report ent i tled "Seventeen Years" covered the 
pri od from 1958 to 1975 when Dr. H. M. Bri ggs 
was pres i dent. 
Thi s chapter is  composed almost enti rely of 
quotat i ons from Sewrey, Kramer and "Seventeen 
Years." The source of i nformat i on i s  si mply 
i nd icated by usi ng "S", "K" or "1 7 yrs" w i th 
appropri ate page numbers. 
CHANGE OF PH ILOSOPHIES 
Concepts of educat i on and the ri ghtful role 
of government i n  educat i on had to undergo 
changes i n  order to develop the phi losophy of 
the Land Grant College (S-5). People i n  the 
Un i ted States deci ded the ki nd of educati on 
they would have. They bel i ev ed i n  teachi ng 
chi ldren the fundamentals at the elementary 
level , and i n  giv i ng a select group of secon­
dary school-age chi ldren a hi ghly class i fi ed 
educat i on to fi t them for the universi ty (K-9) . 
The trad it i onal curri culum at Ameri can 
colleges had grown up duri ng the M i ddle Ages 
and had then been qu i te well adapted to the 
tra i n i ng of the lead i ng educated class, the 
clergy. Accordi ngly, there was a tendency to 
neglect modern sci ence. As ti me went on thi s  
trad it i onal learni ng seemed less and less 
su i ted to the contemporary world (S-5). 
There was i ncreas i ng demand that the classi ­
cal elements be supplemented by materi als of 
more i mmed i ate si gn i fi cance (S-5). The need 
for changes i n  educati on seemed to be under­
li ned by the democrati c  ideal that the "common 
man " be given educ at i ona l opportuni t i es equal 
to those of the ari stocrat. S i nce farmi ng was 
basi c  to the Amer i can economy, i t  seemed log i ­
cal that the newer educati on should pay atten­
t i on to agri culture. Early promot i on of 
agri cultural stud i es i n  colleges was sponsored 
by sev eral agri cultural soc i et i es i n  a number 
of states around 1 850. Engi neer i ng was also 
receiv i ng i ncreased support. Home Economi cs 
was i ntroduced i n  curri culums early i n  the 
ni neteenth century (S-6). 
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Mathemat i cs and natural sci ence were be i ng 
taught i n  several colleges by the mi ddle of 
the ni neteenth century (S-6). Beg i nn i ng wi th 
M i chi gan i n  1 855 three state agri cultural 
colleges came i nto ex i stence (S- 7). 
Many were of the op i n i on that federal act i ­
v i ty i n  educati on endangered the li bert i es of 
the Ameri can people and should be left to pri ­
vate or state enterpri se. These objecti ons 
caused Presi dent Buchanan to veto the fi rst 
land grant bi ll passed by Congress (S-6). 
Modi fi cat i on of thi s  ph i losophy of gCN ernment 
was requi red before the land grant college 
phi losophy could emerge. 
Just i n  Sm i th Morri ll, a representat ive from 
Vermont, like many contemporari es was di ssat i s­
fi ed w ith Ameri can educati on as i t  then ex i sted . 
It conferred undue fav ors upon wealth and 
soci al posi ti on .  Sons and daughters of farmers 
and laborers should rece ive educat i on equal to, 
but not necessari ly ident i cal to, that prov ided 
i n  the ex i st i ng "literary or class i cal" 
colleges. The federal gCN ernment had been 
e xtremely generous i n  help i ng manufacturi ng, 
commerce and transportat i on wh i le doi ng li ttle 
for the humble classes. The situati on, he 
sai d, should be remedi ed (S- 7). 
MORRILL ACT 
The Morri ll Act fi nally passed Congress and 
was si gned by Pres ident L i ncoln J uly 2, 1 862 
(K - 10). The Morr ill Act prov ided grants of 
publi c land to states for the "endowment, sup­
port and mai ntenance of at least one college 
( i n  each state) where the leadi ng object shall 
be, wi thout excludi ng other sc i ent i f i c  and 
class i cal studi es, and i ncludi ng mili tary 
tacti cs, to teach such branches of learn i ng as 
are related to agr i culture and the mechan i c  
arts i n  such manner as the legi slatures of the 
states may respectively prescri be i n  order to 
promote the li beral and pract i cal educat i on of 
the i ndustri al classes i n  the several pursu i ts 
and professi ons i n  li fe" (S-7 ). 
Each state was granted 30,000 acres of pub­
l ic  land for each senator and representat ive i t  
had i n  Congress. The land or land scr i p  (the 
latter for states whi ch had already exhausted 
the i r  publ ic  lands) was to be i nvested, the 
proceeds to const i tute a perpetual fund (S-7). 
Proceeds of sales of thi s  land were to be 
used i n  the state as a perpetual fund, the 
i nterest from whi ch was to be appropri ated for 
the support of "at least one college." 
When the Enabli ng Act, whi ch div i ded Dakota 
Terri tory and admi tted South Dakota to the 
Uni on on February 2, 1889, had passed Congress 
and was si gned by the P res i dent, the Agr i cul­
tural College rece ived 160,000 acres of land 
for i ts conti nued support. For each of the 
representatives and senators, four i n  all, the 
college got 30,000 acres for a total of 120,000 
acres. The add i t i ona l 40,000 acres that made 
the total 160,000 was a Congress i onal grant to 
the College i n  li eu of any grant of sali ne 
lands to the states ( K-11). 
The second Morr i l l  Act, whi ch was approved 
August 1890, establi shed land grant colleges i n  
the South for Negroes. I t  made not only the 
i ncome f rom lands avai l able to al l land grant 
colleges but appropri ated cash for the opera­
t i on of the i nst i tuti ons, too. The records 
show that $66,000 was received by the South 
Dakota Ag ri cultu ral Col l ege i n  1891 ( K -37). 
The Regents stated i n  1890 that li ttle 
money was needed f rom the state to operate the 
Col lege and that the state was al most ent i rel y 
rel ieved from any expense i n  supporti ng the 
Agr i cultural E xper i ment Stati on ( K -37). 
Author izat i on of an Agr i cultural Coll ege 
For 19 years the Terr i tor i al Assembly of 
the spa rsely-settled, newly-formed Dakota Ter­
r i tory pa i d  little attenti on to hi gher educa­
t i on. Though the polit i cally strong areas had 
d iv ided the i nst i tuti ons i n  1862--the capi tal 
at Y ankton, the un iv ers i ty at Vermi lli on and 
the peni tenti a ry at Bon Hom1:ie- -no further 
acti on was taken concern i ng the l atter two. 
However, i t  appeared that the 1 ocat i on of the 
peni tenti a ry mi ght be changed ( K-11). 
When _ the Ter r i tor i al Legislative Assembly 
of Dakota met at Yankton f rom January 11 to 
March 7, 1881, Attorney James O'B r i an Scobey 
of Brook i ngs was counci lman from hi s d i str i ct, 
an off i ce equivalent to a state senator (K -12). 
There is little doubt that the people of 
Brooki ngs expected Scobey to secure some pol i ­
t i cal handout from the assembly ( K -12). 
The 1881 leg i slative sess i on seemed to pro-
171 i se a fai r numbe r of pol it i cal plums and 
Scobey fe l t  that Brooki ngs mi ght as well get 
i ts sha re. H is  fi rst object ive (accord i ng to 
h is  law partner, G. A. Mathews) was the ter r i ­
tor i al pen i tenti ary ;  fai li ng that, he thought 
a col l ege wou l d bri ng a ce rtai n  amount of eco­
nom ic  benef i t  and presti ge to h is  town. More­
over, i f  Brook i ngs d i d  not sei ze th i s  oppor­
tun i ty, some othe r more enterpr i si ng communi ty 
wou l d. As the Va,J. ij Ptuz.,,�f., and Valw:tan observ ed, 
"State and terr i tor i al ... schools are i n  l arge 
demand thi s  year, and the four corners whi ch 
fai 1 to secure one are out of 1 uck" ( S-11). 
The Ter r i to r i al Assembly on February 21, 
1881,  approv ed the establi shment of the Agr i -
-86-
cultural College at Brooki ngs. The measure 
that Governor Ordway si gned made no appropr i a­
ti on for the col l ege. I t  merely prov i ded for 
i ts locati on in Brooki ngs on the cond i t i on that 
w i th i n  one year a tract of land of not less 
than 80 acres adjacent to the town be secured 
and donated to the Ter r itory i n  fee si mple. 
Scobey' s bi 1 1  caused 1 i tt 1 e controversy 
although i t  was in danger of be i ng lost tem­
porar i ly i n  a large number of si mi lar projects 
proposed that year ( S-11). Normal schools were 
author i zed for Mad i son, Spr i ngfi eld, Spearfi sh, 
A l exand r i a  and Watertown ( K -12). 
ESTABLISHMENT OF LAND GRANT COLL EGE 
On Apr i  1 4, 1881, a Board of T rustees for 
the College was consti tuted. The next step 
was for the cit i zenry of Brook i ngs to prov i de 
the land, as speci f i ed i n  the legi slat ive 
enactment. There was some delay about thi s. 
On August 8, 1881, the B�oo lung o Cou�tu P�e/2f.> 
warned that fai l ure to fo lf i ll the terms i n  
the requi s i te t ime might cost the commun i ty 
thi s  valuable local i nsti tuti on. Thus prodded, 
the ci t i zens call ed a meeti ng on August 20 to 
dec i de how to obtai n  the 80 acres (S-11). 
Several tracts were av ai lable for approx i ­
mately the same pri ce and after di scuss i on i t  
was dec i ded to purchase one northeast of town. 
There was a problem of ra i s i ng the purchase 
pri ce of $600, but thi s  was fai rly eas i ly 
solved by d rawi ng up a subscr i pt i on paper, 
followi ng whi ch $400 of the purchase pr i ce was 
pledged that same ni ght. The remai ni ng $200 
was promi sed by ni ne o'clock the followi ng 
morn i ng (S-11). 
A 1883 law made an appropr i ati on of $25,000. 
Followi ng i ts passage, three men were chosen as 
d i rectors and ass igned to see that the college 
bui ld i ng was erected. On Apr i l  19, 1883, thi s  
board advert i sed for plans and spec i f i cati ons 
and on July 4 the bui ld i ng contract was awarded 
to a Mankato, M i nnesota, contractor. The 
followi ng day a ground breaki ng ceremony, 
accompani ed by prayer, was held. 
The next e1 ent was a fi nanci al cri s i s  re­
sult i ng from the ter r i to r i al treasurer bei ng 
unable to sell the college bonds at par 
( because of the low i nterest rate). Brooki ngs 
once more came to the rescue, and i ts c it i zens 
pai d  $1,000 to d i spose of these bonds ( S-12). 
The ori g i nal plans called for an ed i f i ce of 
three parts wi th Central as the south wi ng. 
That proved OJ erly amb it i ous, and only the 
mi ddle secti on appeared i n  drawi ngs of Dakota 
Agr i cultural College sent out i n  early li tera­
ture and advert is i ng. By the start of the 
w i nter of 1883-1884, the fi rst structure 
( Central, then cal led si mply the "College 
Bui ld i ng") was parti ally enclosed, however, 
dur ing the ensu i ng months snow dri fted i nto 
the basement, froze, and packed so as to i n­
jure the foundat i on walls (S-12) . 
On June 2, 1884, the Board of Regents held 
a meeti ng at the Commerci al Hotel i n  Brooki ngs. 
It dec i ded to hi re a College pres i dent for a 
2-year term and appo i nt two regents to act w ith 
h im  i n  formulat i ng a course of study and 
choos i ng texts (S-12 ) .  
At  thi s  meeti ng the board accepted an oral 
report reco�nendi ng the breaki ng of about 25 
acres of ground around the College Bu i ld ing. 
It also selected the faculty, i ncludi ng the 
f i rst P resi dent, George L i lley, who besi des 
adm in i strative dut i es, was also supposed to 
teach mathemati cs and engi neeri ng ( S- 13). 
Duri ng the latter half of August 1884, a 
ci rcular announc i ng the September 24 open i ng 
of the preparatory department was di stri buted. 
S i nce the rooms of the College Bu i ld i ng were 
st i ll not f in i shed by mi d-1884, it  was neces­
sary for L i lley to advance $ 500 of hi s $1, 500 
yearly salary before he could have a school 
over wh ich to pres i de. The openi ng cere�10n i es 
of the preparatory school were held as sche­
duled on September 24, 1884 (S-13). 
Besi des the pres i dent, the follow i ng men 
were desi gnated as professors : C. A .  Kelsey, 
a local phys ic i an who taught natural sc i ence, 
and W i lli am Ph i lli ps, professor of li terature 
and sc i ence of languages. The serv i ces of Dr. 
Kelsey and of "Professor" Parker, who taught 
v ocal musi c, were apparently donated grat i s  to 
the College (S- 13 ) .  Mrs. Nancy Van Doren was 
preceptress (S-16 ) .  
FUNCT IONS O F  A LAND GRANT COLL EGE 
Trad it i onally a college or un iversi ty is  
thought of as an i nst i tut i on of  hi gher learn­
i ng. H i gh school graduates pursue courses of 
tra i n i ng i n  undergraduate and graduate stud­
i es requi red for the granti ng of baccalaur­
eate and adv anced degrees. South Dakota 
State, li ke most Land Grant Colleges, had 
four maj or activ i t i es- - Teachi ng (res i dent 
i nstruct i on ) ,  Research, E xtensi on and 
Statew i de Serv ices. 
Res i dent instruct i on became a funct i on 
of the College when the doors opened in 1884. 
Research became an act iv ity when the Agri cul­
tural E xperi ment Stat i on was establi shed i n  
1887. E xtensi on activ i t i es began wi th a Far­
mers' Insti tute i n  1888. From ti me to t ime 
the legislature made spec i al appropr i at i ons 
for such i nst i tutes; and E xtens i on became a 
permanent functi on wi th the establi shment of 
the Cooperat ive E xtens i on Serv ice i n  1914. 
Statew i de Serv ices was establi shed as a sepa­
rate funct i on i n  1923. It was merged wi th 
the E x peri ment Stat i on in 1959. 
FOURTE EN  PR E S IDENTS 
T he tenure of presi dents ranged from 2 to 17 years, and there was consi derable var i ati on i n  
the i r  tra in i ng. 
George L i lley 
Dr. Lewi s McClouth 
Dr. John W. Heston 
Dr. James \✓ • Chalmers 
Dr. Robert L.  Slagle 
Ellwood C. Peri sho 
Dr. W i llis  E. Johnson 
Dr. Charles W. Pugsley 
Dr. George L. Brown 
Dr. Lyman E. Jackson 
Dr. Fred H. Lei nbach 
Dr. John W. Headley 
Dr. H i lton M. Bri ggs 
Dr. Sherwood 0. Berg 
COLL EGE NAM ES  
June, 1884-6/22/1886 
Feb. , 1887- 1896 
6/16/1896-6/30/1903 
7/l /1903-12/30/1905 
l /l /1906- 1/31/1914 
7/l /1914-6/30/1919 
1919-6/30/1923 
9/l /1923-6/30/1940 
7/l/1940-12/31/1940 
l/l /1941-1/31/1946 
l/ l/1947-6/30/195 1  
l/l/1952- 11/19/1957 
6/4/1958-6/30/1975 
8/1/1975-
Phys i cs 
Law 
Chemistry 
Geology 
Geography & C iv i cs 
Agriculture 
Mathemat ics 
Agri culture 
Ani mal Husbandry 
Adm in i strat i on 
An i mal Husbandry 
Agri cultural Econom ics 
South Dakota State Univers ity was referred 
to as the Agri cultural College by the 1881 
Terri tori al Leg i lature. Two years later i t  
was des i gnated as the Agri cultural College for 
the Dakota Terri tory. 
Assembly met for the f i rst ti me i n  B is­
marck, the new cap i tal. It changed the 
name of Agri cultural College for the 
Dakota Terri tory to Dakota Agr i cultural 
College (K -30 ) .  
The name of the college was changed to 
South Dakota Agricultural College when South 
Dakota became a state i n  1889. In 1887 the Terri tor i al Legi slat ive 
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Shortly after Dr. Robert L.  S l agle became 
presi dent i n  1906, he suggested that the name 
of South Dakota Agr i cultural Coll ege be changed 
to South Dakota State Coll ege of Agri culture 
and Mechani c  A rts (K- 53). The legislature of 
1907 adopted the suggesti on, and the name was 
used for 57  years (K-51). 
In 1962 when Dr. V. V. Vol i n  of S i oux Falls 
was p res i dent and th i s  wri ter was V i ce P res i ­
dent of the SDSC Alumni Assoc i ati on, the board 
of di rectors voted to conduct a campai gn to 
change the name to South Dakota State 
Un ivers i ty. 
The regent ' s  mi nutes of J uly 1963 i nc l ude 
a resoluti on to request the Leg is l ature to 
change the name of South Dakota State Col lege 
of Agri culture and Mechani c  Arts to South 
Dakota State Un ivers i ty. 
The change was authori zed by the 1964 legis­
l ature and became effective at the beg inni ng 
of the next fi scal year, J u l y  1, 1964 (K-143). 
ORGAN IZAT ION 
Departmental and div is i onal organi zati on 
fol lowed the trend of i nsti tut i onal growth. As 
enrol lment i ncreased, the facu l ty was enlarged. 
W i th more i nstructors, a w i der vari ety of cou r­
ses cou l d  be taught i n  greater depth. W i th an 
i ncreased number of courses i n  any given di sci ­
p l  i ne, i t  was poss i bl e  to group them i n  depart­
ments. 
Departments and Faculty 
When the doors opened for classes i n  Septem­
ber of 1884, there were three sa l ar ied i nstruc­
tors--the pres ident, one p rofessor and one 
preceptress. Two other p rofessors apparently 
donated the i r t i�e (S-13). The facul ty was 
i ncreased shortly. The second bienn i a l  report 
li sted 11 profess i onal and two operati onal 
emp l oyees (K-26). 
Departments as they are known today would 
have  been meani ngless wi th a faculty of that 
si ze. Agri culture at that ti me incl uded farm 
management, horti culture, forestry, botany and 
an i mal  husbandry ( S-42). 
When the Agricultural Experi ment Stat i on 
opened i n  1887, the staff i ncluded p rofessors 
of Agr i culture, Botany-Horti culture- Forestry, 
Entomology-Zool ogy-Physi ol ogy, Chemi stry and 
Veter i nary Sc i ence (W i lson, p. 84). Though i t  
has been sa i d  that there were five departments 
w i th one person i n  each, they could not have 
been departments as they are known today. 
Some departmental organ izat i on was beg i nn i ng 
to mani fest itself duri ng the McLouth adm in i s­
trati on, but i t  was not unt i l P res i dent 
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Heston ' s  ti me that group i ngs became def i n i tely 
estab l i shed (S-24 ) .  
The col lege boasted of 24 departments i n  the 
school year of 1897-1898 but the cata l og only 
li sted 23 of them. Those pertai n i ng to ag r i ­
culture i ncluded Agri culture, Botany, Chemi s­
t ry, Dai ry, Geology-Agronomy, Horti culture, 
Steam Engi neeri ng and Zoology (K-43). Among 
the 23 departments were the Experi ment Stati on, 
whi ch had no teachi ng, and Preparatory, whi ch 
onl y  prov i ded courses for hi gh school students. 
After 1900, enro l l ment i ncreased rap i dly and 
a larger facu l ty was requ i red. When Presi dent 
Slagle took off i ce i n  1905, the facul ty num­
bered 34. By June 1912  there were 60 faculty 
members (S-29). 
More departments were created--C iv i l  Eng i ­
neeri ng i n  1902, Mus i c  i n  1905, Electr i cal 
Engi neeri ng in 1907, Dai ry i n  1907, Ani mal 
Husbandry in 1908, Educati on in 1916, Phys i cal 
Educati on in 1917, Pr i nt i ng in 1920 and 
Entomology- Zoology i n  1920 (S-43). 
Dur i ng the Pugsley admini strati on depart­
mental status was given to speech i n  1923, 
Agr i cultural Economi cs, Agr i cultural Eng i ­
neeri ng, Pri nt i ng and Rural J ournalism, 
Pou l try, and Rural Soc i o l ogy i n  1925, and 
Nurs i ng Educati on i n  1935 (S-32, C i r-123). 
There were 34 departments i n  1932 (K-79). 
F ive years later there was a profess i onal staff 
of 171 and 11 graduate students to carry on 
teachi ng and research (K-87). 
In 1958 there were 46 departments and 549 
staff members. Seventeen yea rs later there 
were 44 departments and 696 faculty. 
Some of the new departmens were Aerospace 
Management, Cont i nu i ng Educati on, Geography, 
Hea l th Sci ence, Nutr it i on and Food Sci ence, 
Pol i ti cal Sci ence and Psychology. Sev era l 
departments changed names to i nclude a 
larger area of study (such as Botany-B i ology ; 
Heal th, Phys i cal Educati on and Recreati on) 
wh i l e  some have split from areas they once 
encompassed (such as Hi story-Geography). 
( 17 yrs-5). 
Among departments pared were L i brary 
Sci ence, Pl ant Pathology (whi ch combi ned wi th 
Plant Sc i ence), Pou l try Husbandry (which com­
bi ned wi th Ani mal Sci ence), and Rural Nursi ng 
wh i ch became Publi c Heal th Nursi ng. Curri cu­
l um i n  the Home Management and Equi pment 
Department was i ntegrated i nto other depart­
ments, and two departments in the College of 
Pharmacy (Pharmacognosy and Pharmacy) were 
di sconti nued (17 yrs-5). 
In 1979 the Entomology-Zool ogy Department 
was di ssolved. Entomology was placed i n  the 
Plant Sc i ence Department, and Zoology was com­
bi ned w i th Botany-Bi ology to form the new 
B i ology Department. 
D iv i s i ons and Colleges 
Under Pres ident Johnson the D iv i s i on of 
Agri cultural was formed on July 1, 1923, wi th 
Chri st i an Larsen, MSA, as Dean (K -68). State­
w i de Serv i ces was a separate i tem in the 
College budget appropri ated by the 1923 
legi slature (K -70). 
The D iv i s i on of General Sci ence was formed 
i n  late 1923 or early 1924 w i th Dr. G. L. 
Brown as Dean. Regents' mi nutes li st gra­
duates for the Div is i on of Agri culture and 
General Sci ence i n  1924. 
On January 22, 1924, the Regents authori zed 
the format i on of the D iv i s i ons of Engi neeri ng, 
Home Economi cs and Pharmacy. H. B. Mathews was 
Act i ng Dean of Eng i neeri ng unt i l  Dr. Harold M. 
Crothers was named Dean i n  1925. Edith P i erson 
was Dean of Home Economi cs and Dr. Earl R. 
Serles, Dean of Pharmacy. The 2-year pharmacy 
course was di scont i nued and the 3- and 4-year 
courses strengthened in 1924. Regents' mi nutes 
li st graduates for all f ive div is i ons in 1925. 
Nursi ng Educat i on became a sect i on in the 
Div i s i on of Pharmacy i n  1935 and the Div is i on 
of Nursi ng i n  1956. The Div i son of General 
Sci ence, formed i n  1925, was renamed the 
Div is i on of Sc i ence and Appli ed Arts i n  1953. 
On July 1, 1964, the si x div i s i ons became 
colleges--Arts and Sci ences, Agri culture and 
B i ologi cal Sci ences, Engi neeri ng, Home Econo­
mi cs, Nurs i ng and Pharmacy and the Graduate 
Div i s  i on became the Graduate School. A 
College of General Regi strat i on was authori zed 
i n  1974 and the Department of Educat i on became 
the D iv i si on of Educat i on i n  the College of 
Arts and Sci ences i n  1975 (17 yrs-5). 
TEACH I NG AND STUDENTS 
The college taught h igh school courses i n  
i ts Preparatory School from 1884 to 1923 and 
i n  the School of Agri culture from 1908 to 
1961. Summer School was i n i t i ated in the 
1920s. The Graduate D iv i s i on had its f i rst 
head i n  1951, and became the Graduate School 
i n  1964. General E xtensi on, now Cont i nu i ng 
Adult Educat i on, for off-campus classes 
received cons i derable emphas i s  after 1964. 
The College was a trai n i ng base duri ng two 
World Wars. 
Preparatory School 
In 1884 the Regents were determi ned to 
establi sh a college, but the i r  fi rst concern 
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was to get the Preparatory School operat i ng (K-
20). Th i s  was necessary because of the shor­
tage of hi gh schools i n  the Terri tory (S-13). 
On September 23, 1884, the Board of Regents 
agreed on the " • • •  need of a well organi zed and 
thoroughly equ ipped school, one i n  whi ch youth 
may be soundly and completely f i tted for the 
Dakota Agri cultural College . • . " (K - 20). 
The school was to be an i ntegral part of 
the College and feeder to it.  Its obj ect was 
to prepare students to enter regular college 
courses (K - 20). 
To enter, a student had to be 12 years old 
and able to do fi fth grade work (K-20). The 
catalog for 1885- 1886 i nd icated that the Pre­
paratory Department i ncluded two years (a) 
Juni or year- -8th grade and (b) Sen ior year--
9th grade (K - 25). 
I n  i ts f i rst year of classes, 1884- 1885, 
the College was not really a college ; i nstruc­
t i on was given solely i n  the Preparatory 
Department. Accordi ng to the course outli ne, 
the work for the fi rst term was to consi st of 
readi ng, wri t i ng, ari thmet i c, grammar and geo­
graphy. In second term, subjects were ari th­
met i c, grammar, geography and U. S. Hi story, 
and duri ng the th i rd term students were to 
cont i nue i n  ari thmet i c, grammar, Ameri can 
hi story and also study phys i ology (S-13). 
The 1885 report of the Regents showed that 50 
students were admi tted when the Preparatory 
School opened. There were 25 men and 25 women. 
All were from Dakota and fi lled the ex i st i ng 
capaci ty of the college (K-20). However, the 
f i rst catalog showed that duri ng the academi c  
year 1884-1885 there was a college freshman 
cl ass of 17 (seven from Brooki ngs) and an en­
rollment of 61 i n  the Preparatory Department, 
50 of whom were from Brook i ngs County (K-25). 
The catalog for the year 1886-1887 i ndi ca­
tes that the enrollment for the prev i ous year 
i ncluded 89 students i n  the collegi ate program 
and 162 i n  the Preparatory Department (K-35). 
The Preparatory Department serv ed as the 
h igh school for Brooki ngs unt i l  1908. 
Enrollment dropped from 86 students i n  
1918-1919 to 37 students i n  1921-1922. The 
Preparatory School was di scont i nued on June 
30, 1920, though there were some classes i n  
jun i or and seni or years of high school that 
was cont i nued to meet the needs of "cond i ­
t i oned" students (K-68). 
L i fe in Early Days 
L i fe at the Dakota Agri cultural College 
duri ng the L i lley and McLouth adm in istrat i ons 
presented features typ i cal of pi oneer educa­
t i on .  That the i nsti tuti on was si tuated on 
the open pra i r i e  was obv i ous, but that i t  was 
not ent irely i n  the mi dst of a howli ng wi lder­
ness is known from the fact that Brooki ngs had 
grown from i ts beg i nni ngs i n  1879 to a qu i te 
respectable town of 1, 200 by 1886 ( S-16) . 
A di agonal road led from the College to the 
v i c i ni ty of the present Si xth Avenue and S i xth 
Street . Although, i n  the i nterests of more 
effective study and avoi d i ng soci al compli ca­
t i ons, restri ct i ons were placed on the ti mes 
when students were allowed to go i nto town.  
The three quarters of a mi le between the seat 
of learni ng and the "bri ght ci ty li ghts" was a 
well traveled hi ghway ( S-16) . 
When J ohn M .  Aldri ch arrived as a student, 
he was able to see the school's lone bu i ldi ng 
from a di stance of 14 m i les . The late 1880s 
were the years of the great bli zzards . Duri ng 
the most famous of these, that of 1888, both 
the town and college were cut off from the 
outs i de world for 10 days . For a ti me, fuel 
shortage and fam i ne threatened . Classes con­
t i nued as usual, but the "Co.lle.gian" warned 
that the school mi ght lose a few of i ts stu­
dents unless a ra i l i ng was constructed along 
the walk i nto town . Several people had lost 
thei r way and i t  was only by good fortune that 
they had been rescued ( S-16) . 
In 1930 Aldr i ch wrote the follow i ng for the 
Power's h istory . 
"The i nst i tuti on was not only new, but the 
bui ldi ngs were not completed . There was no 
li brary, there were no laboratori es, no trad i ­
t i ons, no su i table place for students to live.  
The small faculty contai ned not a si ngle spe­
c i ali st i n  anythi ng except mus i c .  Some of the 
professors had not completed a college course, 
and not one had pursued graduate work i n  res i ­
dence i n  a un ivers i ty .  The students were un­
prepared for college work . F ive of them had 
graduated from a hi gh schoo 1 and a 1 arge pro­
porti on had had only country school oppor­
tun i t i es ( S-17) . 
"Doctors of phi 1 osophy were not needed and 
would hav e thrown up the i r  hands . Practi cal 
and helpful people we had Ol er us, and they 
were not far above us ei ther ( S-17). 
" The f i rst teacher of entomology had never 
taken a course i n  that subject . He was, how­
ev er, wi se enough to turn the students loose 
w i th the i nsects, and instructi on at least got 
underway from these i nformal beg i nni ngs ( S-17) . 
The college was as def i c i ent in  phys i cal sup­
pli es as i t  was i n  the possess i on of academ i c  
degrees by faculty members . Duri ng the fi rst 
year the sole agri cultural equ i pment was a 
buckboard and a roan horse, used pr i nc i pally to 
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transport trunks and students to town and back . 
The li brary was a dream, the museum a myth, and 
the farm was a 20-acre potato patch . Many � e­
ments of a college ex isted only i n  the catalog 
(S-17). 
"As for the students, there are few i nd i ca­
t i ons that boredom was a problem . The des i re 
for learni ng, i f  we can bel ieve early reports, 
was great; Moreover, there was plenty to do . 
The physi cal labor necessary for taki ng care 
of the College was, for the most part, per­
formed by students . Thi s  was a matter of nec­
ess i ty and was also given ph i losophical justi ­
f i cat i on by the contemporary manua 1 labor 
concept under whi ch the mental and phys i cal 
powers were presumed to dev elop best i n  uni son . 
Almost all of the students were self-supporti ng .  
The south end of the campus was used as a 
market garden, and some pa i d  expenses by 
ra i si ng tomatoes, cabbages and other art i cles . 
These were sold by the college author i t i es 
( S-17) . "  
The f i rst c igarette was sa i d  to have been 
smoked on the campus i n  1892. The great maj or­
i ty of early students do not seem to have used 
tobacco i n  any form, and there was a long 
standi ng tradit i on, more or less in  effect 
unt i l the early 1930s, agai nst smok i ng either 
i n  the bu i ldi ngs or on the campus . Danc i ng was 
li kew i se a taboo at f i rst ( S-18) . 
The lack of trai ned teachers is  e1 i dent 
from the fact that one member of the faculty 
had the ti tle "Professor of Polit i cal Economy, 
Practi cal Bus i ness, M i l i tary Tacti cs, and 
P ri  nc i pal of the Preparatory School" (K-27). 
The School of Agri culture 
The School of Agri culture was establi shed i n  
1908 w i th the purpose of prov i di ng "agri cultural 
and homemak i ng tra i n i ng for older rural youth 
who di d not enter hi gh school. "  Agri cultural 
and homemak i ng subjects compri sed nearly half 
of its curri culum, but regular hi gh school 
courses were also i ncluded (S-48) . 
In 1941 a policy was adopted whereby stu­
dents of post hi gh school age were espec i ally 
encouraged to enroll al though any students 
i nterested i n  agri culture and 16 years of age 
m i ght be adm i tted . The level of instructi on 
for post hi gh school students was to be of an 
adv anced nature as compared wi th 4-H club work 
and hi gh school agri culture (S-48) . 
In the late 1940s the hous i ng si tuati on 
caused the school to be li m ited to male stu­
dents . In 1946 the mi n imum entrance age was 
ra i sed to 16. Practical exper i ence and gra­
duati on from hi gh school were preferred for 
adm iss i on but ne i ther was requ i red . Classes 
were held separately from college classes, but 
members of the College sta ff , togethe r wi th 
regular School of Agr i culture faculty , d i d the 
teach ing  (S-48). Several young people started 
the i r second a ry educat i on i n  the School of 
Agri culture and rema i ned to be graduated from 
the Coll ege . The school was closed on Jun e  
30 , 1 96 1  ( K - 54) . 
Summer School 
Slagle was respons i ble for gett i ng Summer 
School sta rted and , although the format 
changed from t i me to t i me ,  the school is st i l l  
( i n 1 9 75) carr i ed on w i th 5-week a n d  6-week  
te rms runn i ng si multaneously to accommodate 
the needs of d iffe rent types of students 
( K - 5 7 ) .  
The summer sess i on gave students enrolled 
dur i ng the regula r  school year a chance to 
accele rate programs as well as ma ke  up courses 
they had m issed. Graduate students , the lar­
gest number be ing teachers in serv i ce ,  were 
also af forded an opportun i ty to progress to­
ward advanced  degrees. The numbe r of such 
graduate students in the summe r sess i on mu l t i ­
pli ed several t i mes i n  less than a decade 
( S- 56).  
I n  add i t i on to  regu l ar c l asswork , Summer 
S chool constant l y  augmented the scope and 
i nterest of i ts assembly and spec i a l events 
p rograms. I t  offered an ever wi deni ng va r i ety 
of short courses to meet the needs of such 
d i verse groups as , fo r example , Extens i on per­
sonnel and school ca feter i a  cooks ( S- 56).  
School C a l endar 
The coll ege ca l end a r  in 1884 ut i l i zed the 
qua rter ·system wi th three terms sta rt i ng i n  
the fall and end i ng in  the sp r i ng (K-20 ) .  
Four yea rs late r  Presi dent McL outh i nst i ­
tuted a new college calenda r wi th the school 
year beg i n n i ng i n  Ma rch and end i ng in December. 
There were several reasons for th i s ,  i nclud i n g 
a des i re to save fuel. I t  was also ma i nt a i ned 
that students i n  an agri cultural col lege should 
be in school dur i n g  the grow i ng season as they 
could help wi th  crops and exper i mentat i on 
( S-1 9).  
Sho rtly afte r  the  com ing of  P res i dent 
Heston , the ca l endar  was changed aga i n. The 
18 95-1896 catalg announ ced that for the next  
year , 1896-1897 , the  regula r school calendar  
would st i l l  be three 10-week quarters wi th a 
long wi nter  vacat i on from November 12 , 1896 to  
February 1 0 ,  1 89 7. The sp r ing term would end 
J uly 14 , 1 89 7  (K-42) . 
By 1897-1898 a completely new calenda r ,  
w i th 12-week qua rters ,  had been adopted. The 
fall term of 1898 began September 23 and ended 
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December 1. Followi ng a 6-week vaca t i on ,  the 
wi nter term began Janua ry 7 ,  1899. The spr i ng 
term sta rted March 2 5  a n d  ended June 1 ,  1899. 
An 8-week summer school ran from July 25 to  
September 16  ( K-42).  
The qua rter  system lasted unt i l  the pres i ­
dency of Robe rt Sla gle who cha nged the ca l en­
da r to the semester system where i t  stayed 
unt i l  World War I when the quarte r  system was 
re i nstated (K-42 ) .  
The quarter system was followed for about 
45 years. I n  1961 the Board of Regents dec i ded 
that all seven state suppo rted inst i tut i ons 
should have  the same system. The Un i vers i ty of 
South Dakot a  and one other college we re us i ng 
the semester system and the boa rd dec i ded that 
the other fi ve  i nst i tut i ons should change to 
that schedule. Such a cha n ge had been d is­
cussed by SDSC faculty on several occasi ons. 
Each t i me a proposed change to the semester 
system was voted down. 
College P roper 
The fi rst ci rcula r li sted four college 
pro grams : Agri culture--4-yea r course ; General 
Sc i e n t i f i c  Course- -4-year course lead i ng to a 
B.S. degre e ;  C i v i l  E n g i n eeri ng--4-year  course 
and Mechani cal Eng i nee ri ng--4-year course 
(K-20). 
The catalog for the academi c year of 1885-
1886 i nd i cated that Bachelor ' s  deg rees would 
be granted in Agr i cul ture , Agr i culture and 
Domest i c  E conomy ( for lad i es) , C i v i l  E n g i neer­
i ng , Mechani cal Eng i neer i ng and a L i t e rary 
course ( K -2 5).  
However , Ag r i culture was not taught because 
a qua l i f i ed teacher could not be located unt i l 
Luther Foste r  became Agr i cultur i st i n  1886. 
The teach i ng of Mi l i t ary Sc i ence was a 
requ i rement of la nd gra n t  colleges. I n  1888 
a ppli cat i on for a regular mi l i t ary det a i l  was 
made to the Wa r Department. Two years later 
L t. P erry L eary became commandant and orga­
n i zed the mi l i t ary department ( S- 53). 
The fi rst baccalaureate deg ree was awarded 
the week  of June  24 , 1886 , to Marcus A. Say l or 
of  Swan L a ke  (K-2 6 ) .  The fi rst regular com­
mencement exerci ses were on August 9 ,  1888 , 
the gradua tes bei n g L ulah Wellman , John M. 
Aldr i ch ,  and Aubrey Lawrence. Aldr i ch 's 
progress i s  sa i d  to have been accelerated by 
Pres i dent McLouth ' s  desi re to have a gra­
dua t i ng class i n  1888 (S-19).  
Aldr i ch was a student in  Agri culture and 
Wellman stud i ed Home E conom i cs. The fi rst two 
E n g i neers and fi rst Pharmacy students d i d  not 
f in ish unt i l  1891. Saylor had a rural back-
ground, and may have stud i ed A gri culture ex­
cept that few Agri culture courses were taught 
before he graduated . He and Lawrence may ha ve 
been i n  Agri culture or one of them may ha ve 
been the fi rst graduate i n  General Sc ience . 
In 1 891 Aldr i ch rece i ved the fi rst Masters 
degree conferred by the i nst i tut i on .  He was 
the f i rst alumnus to recei ve an appoi ntment to 
the faculty and served as Ass i stant 
Entomolog ist from 1 888 to 1 891 . 
C ourses offered in  1 895-1 896 i ncluded 4-year 
courses in Agr i culture, Domest i c  Sc ience and 
Mechan i cal Arts ; 2-year courses i n  Pharmacy and 
Bus i ness and short courses in Steam Eng i neer i ng, 
Da i ry, Cheese Mak i ng, Agri culture, Lat i n  and 
German (K-34) . 
By 1 901 the college had conferred 206 Bache­
lor of Sc i ence Degrees, 22 Master of Sc i ence 
Degrees and f i ve degrees in Pharmacy (K-44) . 
The fi rst ment i on of maj ors was made dur i ng 
the Heston adm i n i strat i on .  The 1 903-1 904 c ata­
log li sted courses in Sc i ent i f i c Agri culture, 
Domest i c  Sc i ence, Mechani cal, Electri c al and 
Agri cultural Eng i neer i ng and Pharmacy . General 
S c i ence was the only li beral arts maj or a v a il­
able then and for many years later (S-42) . 
The bas i c  pro grams ava i lable i n  1 907- 1 908 
were Agr i culture, Mechani cal Eng ineeri ng, C i v i l  
Eng i neeri ng, Genera l  Sc i ence, Home E conom i cs 
and the Preparatory Program. C i v i l  Eng ineer i ng 
and Agri cultural Eng ineer i ng had been combi ned 
i n  1 904-1905 ( K-54) . Two educati on courses 
were li sted i n  19 1 1-1 9 1 2  (K-55) . 
The college was gradually increas i ng in  
s i ze, but dur i ng the adm in istrat i on of Pres i ­
dent Slagle, enrollments i ncreased to a 
remarkable extent . When he took control i n  
1 905  there was a total reg istrat i on o f  570; 
th is, by the end of 8 years, had grown to 903 
( S-29) . 
On December 5, 1 91 3, the Regents passed a 
resolut i on whi ch stated that smok i ng of 
toba cco on the ma i n  campus around the outs i de 
of the bui ld i ngs, upon approaches to and in  
the corr i dors of build i ngs, in  rec i tat i on and 
publ i c  assembly rooms, was forb i d den (K-61) . 
The enrollment dropped to 327 dur ing  World 
War I i n  1 917- 1 91 8 .  However, dur i ng the 
J ohnson adm in i strat i on it  soared to 698  wh i ch 
was the hi ghest number up unt i l  that t i me .  
Dur i ng the P u gsley admin i strat i on, student 
enrollment grew from 698 i n  1 92 3-24 to 1 ,161 
in 1 930- 3 1,  then dropped to 774 in 1 934-35 and 
ra i sed to 1 ,376 i n  1 939-40 ( S-68) . 
At that t ime the College was us i ng an aca-
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dem i c  calendar of three quarters w i th a 6-week 
summer sess i on .  Though the inst itut i on had 
lost some courses dur i ng the depress i on, the 
D i v is i on of Agr i culture had 4-year programs i n  
Techn i cal Agri culture, Agri cultural Sci ence, 
Agr i cultural Eng ineer i ng, Industri al Arts and 
W i ldl i fe Techn i ques and a 2-year program in 
Pre-forestry, the School of Agri culture and 
numerous short courses (K-86) . 
Agr i cultural Eng i neer ing  had been trans­
ferred from the D i v is i on of Eng i neer i ng to the 
D i v is i on of Agri culture . Botany-Bacteri ology 
was in the D i v is i on of General Sc i ence unt il  
1 941  when it  was transferred to  the D i v i s i on 
of Agr i culture . 
Duri ng World War II, there were a number of 
changes in  courses and requi rements . Phys i cal 
educati on was compulsory for both freshmen and 
sophomores, vari ous 2-year curri cula were i n­
st i tuted, and a number of faculty members spent 
extra hours teachi ng unscheduled mathemati cs 
and phys i cs secti ons . Women students took 
weld i ng in the college shops, and pre i nduct i on 
courses were held for prospect i ve members of 
the armed forces (S- 3 5) . 
The war had a marked i mpact upon student 
soc i al acti v i t i es .  The trad i t i onal sex rat i o  
o f  4 : 1  fa vor i ng the men was reversed, 276 
women and 1 07 men ha v i ng reg i stered in the 
fall of 1 943 . In the spri ng of 1 944 a bout 
ni ne-tenths of the ci v i l i an students were 
women (S-35) . 
The "manpower shortage" w as relieved by the 
presence of mi li tary tra i nees us i ng college 
fac i li t i es .  A total of 5,796 went through 
army programs between December 3, 1 942, and 
June 30, 1 944 (K-94) . The peak  number of 
tra i nees on the campus was 1,480 (S- 36) hi gher 
than prev i ous college enrollment for any year 
except 1 940-41 . 
After the war, enrollment was swelled by 
the return of serv i cemen . The in i t i al enroll­
ment of veterans under the GI Bi ll took pl ace 
i n  the spr i ng of 1 944 . The tri ckle of ex­
serv i cemen became a torrent by the beg i nn in g  of 
1 946 . Tra i lor "houses " mushroomed in the 
College Grove to prov i de hous i ng for marri ed 
veterans (S-36) . 
I n  1 947-48 the college enrollment of 2,426 
i ncluded 1 ,343 veterans . The i r  tui t i on and 
fees and some li v i ng expenses were pa i d  by the 
U . S .  government and the college income was 
greatly enhanced . However, veterans enrollment 
dropped to 657 i n  the spri ng of 1 950 and even 
lower after that (K-1 00) . 
Dur i ng the Headley adm in i strat i on enrollment 
i ncreased from 1 ,6 18  i n  1 95 1- 1952 to  3,824 i n  
the fall of 1 958 .  Under the Br i ggs adm i n i  stra-
t i on enrollment rose from 3,824 i n  1958 to 
6,181 in 1974. In 197l ' s  peak enrollment, the 
i ncrease grew to 70 . 6  percent at 6,522 stu­
dents ( 1 7  yrs-8). Sli ght decli nes were noted 
for the next few years . 
In 1958, the catalog li sted 1 ,618 courses 
and 120 maj ors and opt i ons in  46 departments. 
I n  1974 some of the fi gures looked remarkably 
s i m ilar : 1,640 c ourses and 182 maj ors and 
opt i ons in 44 departments ( 17 yrs-5) . 
A v ari ety of majors were added, deleted and 
up-dated . Some of the new maj ors were Env i ran­
mental Management, B i ology, Agri cultural 
Sc ience, Park Management, B i olog i cal Sc ience, 
Food and Nutrit i on, Chemistry, Geog raphy, 
Health Educati on, Phys i cal Therapy, Publi c 
Recreat i on, Extensi on Home Economi cs, Interi or 
Desi gn, and Health Sc i ence ( 1 7  yrs-5). 
Fall Term Enrollment 
School Year Enrollment School Year 
1884-85 
1885-86 
1886-87 
1887-88 
1888-89 
1889-90 
1890-91 
1891 -92 
1892-93 
1893-94 
1894-95 
1895-96 
1896-97 
1897-98 
1898-99 
1899-1900 
1900-01 
1901 -02 
1902-03 
1903-04 
1904-05 
1905-06 
1906-07 
1907-08 
1908-09 
1909- 10 
1910-1 1 
191 1-12 
1912-13 
1913-14 
1914-15 
19 15-16 
1916- 17  
17 
90 
56 
130 
129 
177 
1 74 
188 
195 
1 16 
153 
124 
257 
352 
295 
308 
242 
193 
1 42 
166 
188 
187 
1 75 
183 
193 
192 
251 
286 
297 
373 
38 1 
STATEWIDE SERVICES 
1917-18 
1918-19 
1919-20 
1920-21 
1921 -22 
1922-23 
1923-24 
1924-25 
1925-26 
1926-27 
1927-28 
1928-29 
1929-30 
1930-31 
1931 -32 
1932-33 
1933-34 
1934-35 
1935-36 
1936-37 
1937-38 
1938-39 
1939-40 
1940-4 1 
194 1 -42 
1942-43 
1943-44 
1944-45 
1945-46 
1946-47 
1947-48 
1948-49 
1949-50 
Statewide Serv i ces became a separate arm of 
SDSC in  1923. Ini t i ally it included the Seed 
Test ing Laboratory in the Agronomy Department 
and animal di sease d i agnost i cs in  the Veteri ­
nary Department. Shortly afterwards Stat i on 
B i ochem istry started mak ing chemi cal analyses 
to determ ine feed v alue of feed and forages 
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Enrollment 
373 
434 
405 
4 16  
576 
679 
698 
752 
848 
909 
917 
929 
1,028 
1,161 
944 
868 
710 
774 
98 1 
1,088 
1,172 
1,295 
1,376 
1 ,501 
1,358 
1,195 
446 
395 
1,053 
2,107 
2,426 
2,320 
2,267 
School Year 
1950-51 
1951 -52 
1952-53 
1953-54 
1954-55 
1955-56 
1956-57 
1957-58 
1958-59 
1959-60 
1960-61 
1961 -62 
1962-63 
1963-64 
1964-65 
1965-66 
1966-67 
1967-68 
1968-69 
1969-70 
1970-71 
1971-72 
1972-73 
1973-74 
1974-75 
1975-76 
1976-77 
1977-78 
1978-79 
1979-80 
1980-81 
1981-82 
and water quali ty .  
Enrollment 
1,859 
1,618 
1,936 
2,073 
2,328 
3,015 
3,215 
3,534 
3,824 
3,4 13 
3,050 
3,139 
3,476 
3,778 
4,207 
4,637 
5,013 
5,467 
5,767 
6,068 
6,252 
6,522 
6,386 
6,217 
6,181  
6,412 
6,464 
6,488 
6,537 
6,464 
6,868 
7, 100+ 
In the Agronomy Department, the Foundati on 
Seed Stocks D i v i s i on was added in 1943, Seed 
Cert i f i cat i on Serv i ce, Soi l Test i ng Laboratory 
and S o i l  Surv ey in 1947 and Vari ety Performance 
Test i ng in 1961. 
The budget for Statew i de Serv i ces was 
i ncluded in  the E xperi ment Stati on budget by 
the 1959 leg islature and the two budgets have 
been handled as one si nce Ju l y  1, 1959. 
Other Serv i ces 
Sev eral new serv i ces, l aboratori es and i n­
sti tut i ons were added to SDSU dur i ng the 1960s. 
Some may be cons i dered as part of Statew i de 
Serv i ces, but others are not. 
Early i n  the 1960s a museum was establ ished 
i n  the basement of Wenona Hal l under the di rec­
t i on of Ralph Johnston. Later, Henry Delong 
was named Museum Chai rman after Mr. Johnston 
requested he be rel i ev ed of that duty. The 
museum i s  now the Agri cultural Heri tage Museum 
of the State Board of Cultural Preserv ati on. 
S i nce 1975  i t  received state fundi ng for a 
full-ti me staff (K-139). When the Ani mal 
Sci ence Bu i ld i ng was completed in  1975, i t  
left the Liv es tock Pav i li on vacant. The 
museum m0,,1 ed to that locat i on. 
The fi rst computer was brought to the cam­
pus i n  1961. A second machi ne was added in 
1964 and all student records, accounti ng and 
payroll procedures were automated. In 1967 
the two computer systems were combi ned and 
another machi ne was added. Grade reporti ng 
and budget plann i ng were added to the li st. 
Machi nes added in 1974 i ncluded magneti c  
tapes wh ich made i t  poss i ble to process data 
four to ei ght ti mes faster (17 yrs- 25). 
In 1961, The Northern Gra i n  Insect Research 
Laboratory was completed on the campus. Sci en­
t i sts there held courtesy appoi ntments on the 
Un iversi ty staf f and the faci l i ty was valuable 
i n  teachi ng as well as for research (K-146). 
A bi ll before the U. S. Senate proposed the 
establi shment of two such Laboratori es i n  I owa 
and M iss iss i pp i .  However, senators from those 
states were absent when some of the fi nal 
worki ng was put in the bi ll. Senator Karl 
Mundt of South Dakota and a colleague from 
North Caroli na succeeded in  substi tuti ng the 
names of the i r  states as locati ons. The bi ll 
passed in the spr i ng of 1959 and speci f i ed 
that the state must prov i de land for the fac i ­
li ty before July 1 so  that contracts for con­
structi on could be awarded. 
The South Dakota Legi slature, whi ch must 
approve any construct ion on state land, had 
already adj ourned; consequently, perm iss i on to 
bui ld on the campus cou l d  not be obtai ned. 
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The Larson Farm, howev er, had been purchased 
by the South Dakota State College Dev elopment 
Assoc i at i on i n  1950. It l eased the land to 
SDSC w i th the understandi ng that the college 
would receive ti tle when enough rent had been 
pa i d  to repay the pr i nci pal and i nterest. 
S i nce SDSC was scheduled to obtai n  the ti tle 
in 1963, the Laboratory was bui lt on that farm 
about a mi le from the mai n  campus. 
At the close of the 1963-1964 f i scal year 
the i nsti tuti on had "closed ci rcui t" telev i ­
si on. Thi s si tuati on was impr0,,1 ed markedly i n  
the next few years. Dr. Bri ggs reported at 
the end of the 1962-1964 b i enn i um that the 
college had received from KELO-TV of S i oux 
Falls a valuable gi ft that would be of great 
help i n  establi sh ing "Broadcast ing TV."  The 
materi als received by the i nsti tuti on i ncluded 
a tower and cameras. Now State Un ivers i ty was 
equ i pped for closed circui t telev is i on, publi c 
telev i s i on and FM rad i o  broadcast ing (K- 144). 
The L�ater Resources Insti tute was estab­
li shed Oct. 8, 1964, as an adm in i strat ive un i t  
of SDSU. The i nsti tute ' s  miss i on was to coor­
di nate research and educati on at SDSU and 
other educati onal insti tuti ons and agenc i es i n  
the state in  the broad area of water resources 
(17 yrs-30). 
Statew i de Techni cal Ass i stance Through 
Extens i on (STATE) was i naugaurated in  1967. 
Under the State Serv ices Act of 1965, STATE, 
an engi neer i ng extensi on functi on, was funded 
federally i n  1967 for 3 years to prov i de and 
mai nta i n  a f i eld of Engi neer i ng serv i ce of 
techni ca l  ass i stance to small bus i ness and 
i ndustry. I t  went under South Dakota fundi ng 
i n  1970 (17 yrs-31). 
I n  1968 the $600,000 Ani mal D i sease Re­
search and D i agnosti c  Laboratory was bui lt. 
It set the example for si mi lar faci li t i es 
throughout the nat i on. It was one of the 
f i rst to receive accredi tati on by the _ Ameri can 
Assoc iat i on of Veteri nary Laboratory Di agnos­
t it i ans, and was regarded as one of the f i nest 
i n  the country ( 1 7  yrs-31) . 
The Remote Sensi ng Insti tute began opera­
ti ons i n  1969 under the di rectorshi p  of V i ctor 
I. Meyers, who, as project manager for USDA, 
SWC at Weslaco, Texas, had helped develop the 
use of remote sensi ng data i n  agri culture. 
RSI was one of the most completely equi pped 
uni ts of i ts ki nd i n  the U. S. I n  1974 i t  had 
a staff of 10 profess i onals, 8 techn i c i ans, and 
5 part-ti me employees (17 yrs-8). 
CHAPTER X 
AGR IC ULTURA L EXPER IMENT STAT I ON 
All research work i n  agriculture and home 
economics was done under the auspices of the 
South Dakota Agricultural Experiment Station. 
Agricultural research has progressed with 
the state. In fact, the early experimental 
work began before South Dakota was admitted 
to statehood. Federal funds to establish an 
experiment stat i on in the Dakota Territory 
were made <N ailable under the Hatch Act in 
1887 (Cir 123). 
Sources of informat i on used in  this chapter 
include the first half of Chapter V I  (written 
by J. W. Wilson) of the history edited by 
Willi am H. Powers, a mimeographed report com­
p i led by Lyle A. Derschei d  in 1954, a history 
by Charles L .  Sewery in 1959, and sev eral Ag­
r icultural Experiment Station bulletins and 
c i rculars. The source of information is indi­
cated by "W", " LAD " or "S" and appropriate 
page number or by "Bul" or "Cir" and number. 
HATCH ACT 
The Agri cultural E xperi ment Stations were 
established by Section 1 of an Act of Congress 
approv ed March 2, 1887, ent i tled "An Act to 
establish Agricultural E xperiment Stations in 
connection w i th the colleeges established in 
the sev eral states, under the prov i sions of an 
Act (Morrill Act) approv ed July 2, 1862, and 
the acts supplementary thereto" (W-83). 
The Act also prov i ded funds, known as Hatch 
Funds, for conducting certain types of agri­
cultural research. 
Territorial Acceptance 
The Sev enteenth Leg islativ e Assembly of the 
Territory of Dakota i n  1887 reorganized the 
Dakota Agricultural College and added the E x­
periment Station. Sect i on 17 of the Act pro­
v ided that "there is hereby established an 
Agricultural E xperiment Station in connection 
with the Agricultural College of Dakota, and 
under the direction of the Board of Regents of 
said college for the purpose of conducting 
experiments in  agriculture, accordi ng to the 
terms of Section 1 of the Hatch Act (W-83). 
The Legislature also appropri ated $8,000 to 
purchase land for the Experiment Station 
(K - 35). 
EXPERIMENT STATION DIRECTORS 
Pres. Lew i s  McLouth 
Luther Foster M. S. A. 
Pres. Lewis McLouth 
James H. Shepard M. A. 
1887-1890 
1890-1892 
1892-1895 
1896- 1901 
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Pres. John W. Heston 
James W. \�ilson M. S. 
Isaac B. Johnson M. S. 
Dr. Max Myers 
Dr. Orv ille G. Bentley 
Dr. Duane C. Acker 
Dr. Alfred L. Musson 
Dr. Raymond A. Moore 
1902- 1902 
1902-1938 
1938-1956 
1957-1958 
1958-1965 
1966-1974 
1967-1973 
1974-
At first the Experiment Station was under 
the superv ision of a "Council of Control", 
which consisted of President McLouth, who was 
made director, and the professors of Agricul­
ture, Horticulture, Entomology-Zoology-Phys i o­
logy, Chemistry and Veterinary Science. The 
duties of each member of the council were out­
lined in detail and the general operations of 
the Experiment Stat i on were delineated ( W-83). 
Professor Luther Foster was appointed 
Director i n  1890 (W-84). His name appeared as 
superintendent of agricultural experiments i n  
bullet i ns wri tten from 1889 t o  1891. 
At the end of 1892 President McLouth resumed 
charge of the stat i on although his name does 
not appear in reports as Director until 1894. 
J. H. Shepard appeared as Di rector in the ninth 
report, June 1896, and cont i nued so until 1902, 
when for a short time President Heston acted as 
Di rector until the appointment of J. W. Wilson 
in May 1902 (W-84). 
\�i l son held the position until he ret i red 
June 30, 1938. I. B. Johnson serv ed as Di rec­
tor until he retired on June 30, 1956. When 
Dr. 0. G. Bentley became Dean of Agriculture 
on October 1, 1958, he also became Director of 
the E xperiment Stat i on. He named A. L. Musson, 
Head of the Animal Husbandry Department, as 
Assistant to the D i rector in 1959. Dean D. C. 
Acker named Musson as Associate Director, a 
title held by R. A. Moore for about a year. 
Sometime after Dr. Delwyn D. Dearborn became 
Dean, he changed Moore's title to Associate 
Dean and Director of Experiment Stat i on. 
DIRECTOR ' S  OFF ICE 
It is  speculated that the Director's office 
was fi rst located in Central and that it m<N ed 
to the Agricultural Build i ng whi ch was com­
pleted in 1899. It was mov ed to the Agricul­
ture and Administration Bui lding, perhaps in 
1913 when the south half of the building was 
occupied or in 1918 when the north half was 
added. 
Di rector I. B. Johnson officed in  Room 122 
on first floor immediately inside the mai n  
entrance as early as 1939. Whi le Johnson was 
still Director, the office was m<N ed to Agr i -
cultural Hall duri ng the summer of 1952.  
Johnson and then Myers occup ied the southeast 
3-room sui te of off i ces ( Room 135) . 
When Dr . 0 .  G .  Bentley became Dean of Agri ­
culture and D i rector of the Experi ment Stat i on 
i n  October 1958, he took the 5- room sui te of 
off i ces across the hall ( Room 154) that had 
been occup ied by Dean Eberle . Dr . A .  L .  
Musson off i ced i n  Room 154B i n  the sui te .  Dr . 
R .  A .  Moore used the same off i ce for about a 
year then Moore mav ed to Room 152C i n  1975. 
DEPARTMENTAL IZATION AND STAFF 
The f i rst five professors were I .  H .  Orcutt, 
Charles A .  Kef fer, Jar�es H. Shepard, Luther 
Foster and probably C. J .  Alloway . 
I .  H. Orcutt was professor of natural 
sci ences in 1885 and professor of Entomology­
Zoology-Physi ology in 1887 . The next year he 
i n it i ated entomolog i cal i nvest i gat i ons 
( Balsbaugh) at the same ti me that J .  M .  
Aldri ch, a member of  the fi rst graduat i ng 
class, was named assi stant entomolog ist .  
Keffer, the hort i culturi st, had charge of 
botany and forestry . In 1889 he was li sted as 
super i ntendent of horti cultural and forestry 
experi ments ( Bul 9) . He was reli ev ed of some 
of hi s responsi b i li t ies when T .  A .  W i lli ams, 
the fi rst botani st, was h ired i n  1891 ( W-87).  
Shepard and Foster joi ned the college staff 
i n  188 6 .  Shepard, the chemist, i n i t i ated re­
search i n  bi ochemistry i n  1888 ( C i r  1 23) . 
Foster, the agr i culturi st, started research i n  
agri culture in 1888 . He was li sted as super­
i ntendent of agr i cultural experi ments i n  1889 
( Bu l  9) .  Agri culture at f i rst i ncluded agro­
nomy and an i mal husbandry ( W-85) . 
Alloway was veteri nari an as early as 1889 
( Bul 9) .  
Although Foster, the f i rst agri culturi st, 
wrote a number of bul let i ns on crops, i t  was 
not unti l the t i me of hi s successor, E .  C .  
Chi lcott, that agronomy, stri ctly speaki ng, 
can be sa id  to have been organi zed . Chi lcott 
was appoi nted i n  February 1893, but was super­
seded for a short t ime by E .  A .  Burnett; i t  
was when Chi lcott returned that hi s valuable 
contri but i ons were made . He in i ti ated an 
extensive experi ment i n  crop rotat i on i n  1897 
( W-84) . 
Geology-Agronomy was li sted as a department 
i n  the college catalog for 1897-1898 (K-43) . 
The Department of Agronomy was created in  1903 
( C i r  123) . 
In the early years ani mal husbandry was 
combi ned wi th agri culture . For a short ti me 
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i n  1899, E .  A. Burnett was on the staff  as 
an i mal husbandman . In 1902 J. W .  Wi lson was 
made Di rector and ani mal husbandman and si nce 
that ti me ani mal husbandry has been a major 
act iv ity (W-85) . The Department of Ani mal 
Husbandry was establi shed i n  1903 ( C i r  123) . 
The dai ry work was not i ndependent of the 
agri cultural department unti l 1890 when A .  H. 
Wheaton, presi dent of the board of trustees, 
was appoi nted dai ryman . There was no dai ryman 
from 1895 to 1901, when Wheaton was reap­
poi nted for a short ti me .  W i th the appoi n­
tement of C .  Larsen in 1907, the department 
became permanent (W-85) . 
In the beg i nn ing  veteri nary was a depart­
ment of the stat i on .  Yet from 1895 to 1902 
there was no veteri nary department, though 
for most of th i s  ti me there was a zoolog i st 
on the staf f  who was really a veteri nar i an .  
The department was not li sted aga i n  from 
1913 to 1922 (W-85-6) .  
Though sev eral botani sts were on the Sta­
ti on staf f  for sev eral years, there was not a 
botani st on the stat i on staff  after 1912. 
Entomol ogy and zoology i n  1920 were combi ned 
i nto one department . 
Though it  was sai d  i n  1892 that state funds 
would not be needed for the Experi ment Sta­
ti on, the people of the state wanted more from 
the Stati on than could be obtai ned wi th 
federal funds . 
Add it i onal funds became av ai lable through 
state appropri at i ons and federal allocat i ons 
set up i n  the Adams, Purnell and Bankhead­
Jones acts . These appropri ati ons made it  
poss i ble i n  1925 to  establi sh departments in 
Agri cultural Eng i neeri ng, Farm Agri cultural 
Economi cs, Rural Soci ology and Poultry . Home 
Economi cs was added in  1926 (L AD-18 and C ir  
123) . 
By 1931 the fi nanci al support of the sta­
ti on i ncreased from $15,000 to $108,924 
anually and the number of departments doi ng 
stati on work i ncreased from five to thi rteen . 
Demand rose both at home and abroad for the 
results of thi s  stat i on (W-90) . 
Twelve of the departments speci f i cally men­
ti oned were--Agr icultural Eng i neeri ng, Agrono­
my, Ani mal Husbandry, Chemistry, Dai ry, Farm 
Econom i cs, Home Economi cs, Hort i culture, 
Poultry, Rural Soc i ology and Veteri nary 
Science . 
Plant pathology activ it ies were a part of 
the Experi ment Stat i on from 1920 to 1923 whi le 
A .  T. Evans was employed to develop di sease 
res i stant crops . It became a permanent acti ­
v i ty i n  1940 when W .  F .  Buchholtz was hi red . 
In 1 956 the depa rtments i n  the E xper i ment 
Stat i on we re Ag r i cultu ral E conomi cs, Ag r i cul­
tu ral E n g i neer i n g, Ag ronomy, An i mal H usba n d ry, 
Da i ry, Entomology, Home Economi cs , Horti cul­
tu re- Forest ry, Pl a nt P athology, Poul t ry, R u r al 
Soc i ology, Stat i on  B i ochemi st ry and V ete r i n a ry 
( C i r 1 23 ) . 
Not only had the f i elds of resea rch work  
i nc reased fro1;1 the ori g i nal fi ve depa rtments 
to 1 3, but the sta ff of fi v e  had i nc reased 
u nt i l  i n  1 954, there are 9 5  membe rs of the 
techn i c al staff and  1 5  resea rch assi sta nts . 
Most of the membe rs of the techn i cal staff, 
however, devoted pa rt of the i r t ime to 
resea rch and pa rt to teach i n g  i n  the College 
( LAD- 1 8 ) . 
Federa l  fu nds rece i ved fro1:1 the Hatch, 
Adams, P u rne l l, Ba n khead-Jon es and Copper­
Ketchum acts compr i sed approxi mately 28% of 
the grand total ex pen ded fo r resea rch at the 
South Da kota Ag ri cultu ral Expe r i ment Stat i on, 
substat i ons and other  outly i ng fa rms i n  1 954 
( LAD- 18 ) .  
The Botany-Bacter i ology Depa rtment began  
d o i n g  research in  1 96 1  u nder  the E x pe r i ment 
Stat i on .  A fter an  absence of nea rly 50  yea rs, 
resea rch acti v i t i es i n  bota ny we re resur.1ed . 
The depa rtment was ren amed Botany-B i ology i n  
1 96 7  and  B i ology i n  1 979 . The W i ldli fe 
Depa rtment, fo rrried i n  1 963, al so be came af f i-
1 i ated w ith  the Ex per i ment Stat i on .  
Thou gh there was some depa rtme nta l  reorga­
n i zati on on July 1 ,  1 980, there we re st i ll 1 3  
depa rtments i n  the E xper i ment Stat i on--Agr i c ul­
tural E n g i neer i n g , An i mal Sc i ence, Bi ology, 
D a i ry Sc i e nces, Economi cs, Home E conomi cs, 
H o rt i cultu re-Forestry, Mi c robi o l ogy, Plant 
Sc i ence, Ru ral Soc i ology, Bi ochem istry, Vete r­
i n a ry Sc i ence and W i ldli fe and F i sher i es 
Sc i e nce . Statewi d e  Se rv i ces was also a 
respons i bi l i ty of the Expe r i ment Stati on . 
The techn i cal staff  i ncluded over 200 
p eople . However, most of them we re pa rt-ti me 
resea rch and pa rt-t ime teach i n g  or Extens i on, 
lea v i n g 1 5 7 . 3  full-t ime equ i va l ent for re­
sea rch, conduct i n g  stud i es on 184 resea rch 
p roj ects . 
R ESEARCH LOCATIONS 
At fi rst the resea rch was don e on West Fa rm 
a nd  the ma i n  campus . However, mo re fa rms we re 
p u rchased as i nd i c ated i n  Cha pte r X I II a n d  
numerous outly i ng experi ment stati ons, d i s­
cussed i n  Chapte r X V, we re establ ished . 
L a nd  devoted to resea rch i n  1 954 i ncluded 
840 ac res at the ma i n  E xper i ment Stat i on and  
over  13,700 acres at outly i n g  stat i ons . L a nd 
ut i l i zed fo r resea rch at the mai n stat i on nea r  
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the campus i ncluded 220 a c res for agronom i c  
resea rch, 35  f o r  plant pathology, 55 f o r  hort i ­
c u l t u re, 22 for poultry, 380 f o r  an i mal hus­
ban d ry, 95 for  dai ry and 1 0  for  agr i cu l tu ral 
eng i neer i n g  ( LAD-18 ) .  
In ord e r  to develop crop, so i l, li vestock 
and  eng i nee r i n g  p racti ces and to secu re other  
i n fo rmat i on ta i lored to South Dakota, three 
substat i ons, two fi eld stat i ons, two devel op­
ment fa rms, th ree resea rch fa rms and n umerous 
exper i menta l  plots could be fou nd th roughout 
the state i n  1 954 . The techn i cal sta ff at the 
ma i n  stat i on supe r v ised the work on these 
outly i n g resea rch centers (LAD- 1 7 ) .  
The Central Substat i on nea r H i ghmo re i n  
Hyde  Cou nty comp r ised 1 1 7 . 5  ac res . The North 
C ent ral Substat i on nea r  E u re k a  i n  McPherson 
County covered 240 ac res and the Ra nge  Fi eld 
Stat i on, located nea r Cottonwood i n  Jackson 
Cou nty, cons i sted of 632 a c res of state- owned 
lan d  p l us 2,000 ac res of L a nd  Use la nd adj a­
cent to the stat i on .  At all the th ree substa­
ti ons da i ly prec i p i tati on, tempe rature  and 
v a r i ous other weathe r data we re recorded 
( LAD- 1 9 ) . 
The Antelope Range F i eld Stat i on located i n  
H a rd i n g Cou nty i ncluded 8,300 a c res and Reed 
Ranch nea r P resho in Lyman Cou nty had a total 
of 1 ,920 a c res . \,Jork was also ca r r i ed out i n  
cooperat i on wi th the U n i ted States Depa rtment 
of Agr i c u l t u re on 360 a c res located at the 
I r r i gati on and F i eld Stat i on nea r Newell i n  
Butte Cou nty ( LAD- 1 9 ) .  
The Shadehi ll Development Fa rm, nea r L emmon 
i n  Corson Cou nty, cons i sted of 40 ac res, and 
the Red f i eld I r r i gat i on Development Farm i n  
Sp i n k  County had 1 1 5  a c res set as i de for re­
sea rch . Both fa rms belonged to the Bu reau of 
Reclamat i on but Exper i ment Stat i on sta ff 
ca rr i ed on the resea rch i n  i r r i gat i on ( LAD- 1 9 ) .  
Th ree resea rch fa rms we re leased by the 
Exper i ment Stat i on--a 40- ac re Leafy Spu rge 
Resea rch Fa rm no rthwest of Ga ry in Deuel 
Cou nty, a 14- acre Russ i a n  K n a pweed R esea rch 
F a rm west of Conde i n  Sp i nk  County and a 1 0-
acre fa rm nea r Pla n k i nton i n  Au rora Cou nty 
was establi shed to cond uct so i l  resea rch . 
EARLY ACHIEV EMENTS 
E a r l y  exper i ments we re cond ucted i n  ra1 s 1 n g  
corn, wheat, oats, ba rley, potatoes, clovers, 
suga r beets, man gels, mi llets and breeds of 
li vestock .  The E x per i ment Stati on had twelve 
d i ffe rent breeds of pu rebred li vestock : 
P e rche ron ho rses, Abe rdeen Ang us, Here ford, 
Holste i n-Fr i esi a n  and Shorthorn cattle; Meri n o  
and  Sh ropsh i re sheep ; a n d  P oland Chi n a, 
Berksh i re, Du roc Jersey, Chester Wh i te and  
Yo rksh i re swi ne ( W-83 ) .  
P l ant Sc i ences 
By 1931 the work of the Stat i on had covered 
more than 4 decades. In the fi rst of these 
decades, 54 bull et i ns were wri tten, 49 i n  the 
second, 72 i n  the thi rd, and 52 i n  the fourth. 
Thi s showed a rather remarkable e1 enness i n  
d i str i but i on of the amount of work (W-85). 
Bullet i n  No. 1, dated November 10, 1887, by 
A. Keffer, was ent i tled, "Notes on the G rowth 
of T rees i n  the Agr i cultural College G rounds" 
and showed how important trees were i n  those 
early days, not only i n  beaut i fy i ng the bar ren 
p rai r i es, but for fuel and shade as well. The 
last bullet i n  publi shed before the div i s i on of 
Dakota Ter r itory i nto South and North Dakota 
was number 15, p r i nted i n  November 1889, also 
w r i tten by A. Keffer. The ti tle is "Forestry" 
and it deals mai nly w ith the same subject and 
gives a di agram of the college plant i ngs. So 
i mportant was the grow i ng of trees i n  the 
state that Gov ernor Arthur C. Mellette issued 
a p roclamati on on Apr i l  3, 1891, desi gnat i ng 
May 1 as Arbor Day. Thi s  was probably the 
f i rst Arbor Day p roclamati on issued i n  the new 
state of South Dakota. "Teachers should take 
th i s  occas i on to impress upon the pup ils the 
necess i ty of ti mber  to civ i l i zat i on, " sa i d  the 
gov ernor (W-84). 
In the earl i est days it was not generally 
beli e1 ed that trees could be grown success­
ful l y  on the open prai r i es. Hence, Keffer 
placed speci al emphas i s  on exper i ments i n  
t ree-pl ant i ng. O rcha rds contai n i ng apple, 
plum, cherry and pea r trees were planted at 
the same ti me. The surv iv i ng trees were taken 
over  as the college grov e (W-87). 
The grov e was the si te of many pi cn i cs and 
i t  sheltered the Pou ltry Department for about 
40 years starti ng in 1925. It was part i ally 
replaced w ith hous i ng for marr i ed students 
after Wor l d  Wa r I I  and finally ent i rely 
remov ed .to make room for dori n itor i  es, a cafe­
ter i a  and the new Student Uni on. 
Keffe r, who left South Dakota to become 
ch i ef forester for the USDA, was succeeded by 
L. C. Corbett. After several years Corbett 
demonstrated that many vegetables could be 
successfull y grown upon the open prai ri e, pro­
v i ded su i table var i et i es were chosen and the 
methods adapted to prai r i e  condit i ons. He 
later became sen i or horti cultur i st for the 
USDA and was succeeded by N. E. Hansen i n  1895 
(W-87). 
Hansen began or i g i nat i ng fru i ts spec i ally 
adapted to Dakota prai r i e  condi t i ons. In 35 
years 600,000 f ru it  seedli ngs were grown, 
i ncludi ng apple, pear, crabapple, plum, sand­
cherry, grape and other small frui ts. The 
nat ive plum, sandcher ry, apple, raspberry, 
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gooseberry, strawber ry and grape were hybr i ­
d i zed w ith cultivated spec ies from other 
regi ons of the old and new world. Many of 
these fru its were extensively grown i n  the 
western states from Texas northward i nto 
Canada. T rees were sent to many forei gn 
countr i es (W-88). 
The work in hybr i di z i ng fru its was done 
chi ef l y  i n  the frui t-breed i ng laboratory. I n  
1897 Dr. Hansen fi rst dev i sed the method of 
g rowi ng the wi l d  and cul tivated frui ts i n  tubs 
so that the hybr i di z i ng could be car r i ed on 
dur i ng the wi nter and early spr i ng before the 
outdoor trees were in bl ossom. Thi s method 
was wi dely used by other exper i ment stati ons. 
In 1931 South Dakota st i ll had the largest tub 
orchard and the largest frui t-breedi ng labora­
tory i n  the world (W-88). 
J. H. Shepard pi oneered in the f i eld of 
sugar beet i mprovement. He worked for a 
quarter century to develop sugar beets wi th 
hi gher sugar content. H i s  exper i mentati on 
became famous the world 0/ er as di d hi s work 
i n  the new pure- food movement (W-89). 
Horti cultur i sts, botani sts and agronomi sts 
tested many spec i es of plants from the old 
world and from western states for adaptabi l i ty 
to South Dakota condit i ons. I mproved var i e­
ti es, spec i all y  adapted to vari ous areas of 
the state, were dev eloped from speci es that 
gave the most promise of bei ng useful to South 
Dakota farmers and ranchers. 
Agronom ists conducted long-term crop rota­
ti on and soi l  ferti l ity studi es and other crop 
and soi l  management exper i ments to determ i ne 
the best methods of handli ng the crops and 
soi ls i n  the state. 
W i th i mp roved crops and better management 
of both crops and soi l s, agr iculture was 
greatly stabali zed. 
By 1 954 the departments of Agronomy, Plant 
Pathology and Horti culture di scovered and 
developed new and better  crops as well as 
better  crop management practi ces. 
A dozen var i et i es of small grai n and ei ght 
corn, hybri ds, bred and developed for South 
Dakota condit i ons, had been released to far­
mers (LAD-20). 
Four sorghum vari et i es--two forage and two 
gra i n  were also bred and developed at the 
Exper i ment Stati on. The two forage sorghums, 
39-30-S and Rancher, were of parti cular impor­
tance because they contai ned very li ttle 
p russ i c aci d  and were, therefore, not poi so­
nous to l ivestock. The two gra i n  sorghums, 
Norghum and Reli ance, were not only adapted to 
South Dakota condi ti ons, but were among the 
f i rst v a r iet ies dev eloped for st r a i ght com­
bi n i ng (LAD-20) . 
Sev eral corn i nbred s ,  res i sta nt to root rot 
a n d  other d i sea ses , we re dev eloped . A st ra i n 
of cottonwood trees- - a  male tree that di d not 
p roduce "cotton" and  wh i c h wa s h i ghly res i s ­
tant to lea f  rust--wa s dev eloped and released 
i n  1 954 . I t  wa s expected to be a popula r tree 
for use i n  shelterbelts ( L AD-20 ) .  
V a r i et ies  of plums , apples , ap r i cots and 
small f ru its  such as strawberr ies , tolerant 
of South Dakota wi nter weathe r ,  we re relea sed 
for general use . Si oux- a n n  and State Fa i r 
were two to1nato v a r i  et i es th at were bred for 
South Dakota con d i t i on s , and a hardy Ch i nese 
elm wa s selected at the E xper i ment Stat i on 
( LAD-20) . 
The study of so ils , fert i l i zers , so i l  ma na­
gement pract i ces and  weed control methods 
y i elded i n fo rmat i on  wh i c h resulted in  proper 
land use and effi c ient and susta i ned crop p ro­
duct i on when put i nto use . Bas i c s o il  su rv eys 
were completed i n  1 5  count ies . They fu rn i s hed 
an i nv entory of so i l  resources as well as 
ba s i c  i n fo rmat i on for so il  ma na gement an d con­
serv ati on (LAD- 20 ) .  
Animal Sc iences  
T he depa rtments of An i mal Husba n d ry , Da i ry 
Hus ba n d ry ,  Poultry , and Veter i n a ry Sc i ence 
were concerned wi th the i mprov ement of 
liv estock and liv es tock ma na gement ( LAD-20 ) .  
Sta rt i n g i n  1909 the Veter i n a ry Depa rtment 
p roduced hog cholera anti serum. Th i s practi ce 
cont i nued for sev eral year s , but wa s d i  scon-
t in  ued when product i on by commerc i al compan i es 
was su ff i c ient to supply the demand (Ci r 123). 
In the An i mal Husband ry Depa rtment , pr i o r  
t o  1 930 , nea rly all the stud ies were made on 
feeds and  feed i n g ;  i mpo rtant bullet i n s  were 
publ i shed pa rt i cula rly on feed i n g pi g s , sheep 
a nd cattl e ( W-85) . 
The propagat i on of Si ber i a n  fat- rumped 
sheep , i mpo rted by N. E .  Han sen , wa s a project 
wh i ch receiv ed wi despread comment . J .  W .  
W i lson i n i t i ated the work i n  1 91 3  when H a n sen 
brought fou r ewes and two rams of fat- rumped 
s heep found i n  S i ber i a .  They were cha rac­
teri zed by lon g  and coa rse ha i ry fleeces ,  fat 
rumps and no ta i l s  (C i r 123). 
The breed i ng wo rk  attempted to dev elop a 
breed that would not hav e to be docked and 
still  reta i n  des i rable mutton  and wool quali ­
t i es . Up unt i l  1 95 5  the ta i l  length ra n ged 
f rom no ta i ls to 4 to 5 i n ches . Wool den s i ty 
wa s i n suff i c ient a nd  too v a r i able and mutton  
qual ity coul d st i ll be improv ed .  I mportant 
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cha racter i st i cs were h a rd i nes s , abi l ity to 
rustle for feed and open face (C i r  1 23 ) .  
The pro g ram was di sconti nued dur i n g  the 
late 1 950 s .  
W i th the Da i ry Depa rtment , the ea rly bulle­
ti n s  dealt almost equally with feed i ng and 
with milk and its products . The depa rtment 
g reat l y  promoted da i ry i n g  and creamery wo rk i n  
the state ( W-85) . 
Du r i n g  later yea r s , breed i n g projects 
resulted i n  i mp rov ed st ra i n s of cattle , sheep 
a nd  hog s .  Inbreed i n g and hybr i d i z at i on of 
ch i c ken s i nc reased egg producti on and feed 
eff i c iency .  The dev elopment of rap i d­
feather i n g  st ra i n s of heav y breed ch i c kens  wa s 
an  i mp rov ement i n  poultry brought about by 
breed i n g  methods ( LAD-20). 
Resea rch in the nut r i t i onal needs  of the 
da i ry and beef cattle and the mi neral requi re­
ments of tu rkey s  and ch i cken s were very help­
ful i n  determ i n i n g  the proper rati on s  fo r 
these an i mals . Stud ies on the feed i n g v alue 
of  soft corn fo r cattle , sheep and hog s and 
the feedi n g  v alue of sorghum gra i n  fo r hog s 
a nd of small g ra i n  for all cla s ses of li v e­
stock resulted i n  better ut i l i zat i on of these 
c rops and more eff i c i ent liv estock producti on 
( LAD-20) .  
Stud ies  with nat i ve  hay showed that it  wa s 
more nutr it i ous when cut at an ea rly stage of 
g rowth than when cut at later sta ges of dev e-
1 opment . Gra z i n g  stud ies  were conducted i n  
wh i c h the summer gra z i n g  of beef cattle wa s 
cor related wi th calf crop , and effi c i ent mi l k  
producti on wa s cor related with the type of 
pa stu re gra zed by da i ry cattle . The use of 
legume s i lage for da i ry cattle resulted i n  
more economi cal mi lk product i on ( LAD-2 1 ) .  
Other nut r i t i onal stud ies of pa rt i cula r 
i nterest we re the fi n d i n g s  on the v alue of 
ant i bi oti c s  and v i tami n B12 i n  breed i n g 
rat i on s  for poult ry and swi ne and the v alue of 
a nt i bi ot i c s  i n  sheep producti on . The tox i c  
effect of selen i um on tu rkeys and ch i c kens  wa s 
determi ned and a tech n i que fo r prev ent i n g  sele­
n i um po i son i n g  i n  sw i ne wa s dev eloped ( LAD-
21 ) .  
Other man agement expe r i ments i n cluded i n­
vest i gat i on s  concern i n g the returns  from l ­
a n d  2-l i tter systems o f  sw i ne producti on and 
stud ies  of milk handl i n g  and care of equ i pment 
i n  the da i ry ba rn ( LAD-2 1) .  
Much  wa s done to i mprov e  the di sea se 
s i tuat i on among the liv estock on South Dakota 
fa rms . Perhaps the fi r st ma rked success  wa s 
the research  on gla nders  of ho rses wh i c h led 
to era d i cat i n g the di sea se . Other a reas  of 
study i nc l uded i nternal pa ras i tes of sheep i n  
range a reas, the cont rol of fow l cho l era and 
current research deal ing w i th sporadi c bov i ne 
encephali t is  (LAD-21). 
Soc i al Sc iences 
Resea rch on problems wh i c h affected the 
peop l e  di rectly we re conducted by the depa rt­
ments of Ag r i cultura l E conomi cs, Rural 
Soc i ology and H ome Economi cs. 
In Agr i cultura l E c onomi cs, research in fa rm 
bus i ness management helped South D akota fa r­
mers i mp rov e the organi z at i on and operati on of 
thei r fa rm bus i nesses. L i kew ise, ma rket i ng 
stud ies of v a r i ous commod it ies enab led fa rmers 
to adjust product i on processes to meet fav or­
a ble seasonal trends. Ma rket i ng in  cooperat i ­
v es a i ded those organi z at i ons in  i mp rov i ng 
the i r management practi ces. Recommendat i ons 
i mprov i ng publi c f i nance and taxat i on methods 
were prov i ded fo r c it i zens and leg islat i ve  
commi ttees (LAD-21). 
Othe r studi es i ncluded leases, leas i ng and 
other problems concerned w i th land economi cs 
such as economi cs of cropp i ng practi ces and 
studies on the i mp l i cat i ons of i r r i gati on and 
of weather. SDSC pi onee red in the fi eld of 
the economi cs of a g ri cultural c l i matology 
(LAD-2 1). 
The Rura l  Soci ology Depa rtment conducted 
resea rch on rural educat i on wh i c h  serv ed as a 
bas is  for some of the school reorgani z at i on 
leg i slati on in  the 1950s. Other resea rch was 
d i rected tow a rd soc i olog i ca l  problems of popu­
lat i on changes, state organ i zati on, infl uence 
of gov ernment agenc ies on c it i zens, old- age 
ass i stance, rural relief and a i d  to dependent 
ch i l dren. The depa rtment pi oneered in  studi es 
on reli g i ous organi zati ons (LAD-2 1). 
In Home Econom i cs, attenti on was di rected 
tow a rd the homemaker dur ing the 1940s. Re­
sul ts from one resea rch project helped many 
housew iv es uti l i ze thei r ti me more eff i c iently. 
Resul ts from another showed that the di ets 
South Dakota women could be i mprov ed. Research 
on the serv i ce and qual ity of ga rments made of 
new wool w i th v a ry i ng amounts of re-used wool 
were conducted, wh i le the object i ve  of another 
study was to determi ne the nutr i t i ve  v alue and 
use of South Dakot a-grown fru its and vegetables 
(LAD-21). 
Other Depa rtments 
Th ree other depa rtments were Stat i on B i o­
chemistry, Entomo l ogy and Agr i cu l tural Eng i neer­
i ng. 
The Stat i on B i ochemi stry Depa rtment cooper­
ated on many nutr it i onal and other studies 
descr i bed abov e. 
It also he l ped South Dakota fa rmers w ith 
many chem i c a l  problems. The analys i s  of feeds 
for prote i n  and mi nera l  const i tuents and 
poi sons and of wate r fo r mi neral const i tuents 
was a v aluabl e serv i ce to state c it i zens 
(LAD-21). 
In resea rch, seleni um po isoni ng rece i ved 
much  attenti on because of its i mportance 
w i t h i n  the state. Work on the probl em demon­
strated means of prev enti ng the po i soni ng symp­
toms in  l aboratory ani ma l s  and to some extent 
i n  fa rm ani ma l s, thus po i nt ing the way to e.i en­
tual  prev ent i on of the malady in  seleni ferous 
a reas (LAD-22). 
Other work on ni t rate po isoni ng of rum i ­
nants ind i cated that ca rotene (p rov itamin A) 
losses in  mi xed feeds dur i ng storage could be 
l a rgely cont rolled by proper feed formul at i on 
(LAD-22). 
The Entomol ogy Depa rtment conducted resea rch 
on ha b its and methods of cont rol of many i n­
sects. L i fe h i sto r ies of a number  of ser i ous 
i nsect pests of an i mals and crops were studi ed 
under South Dakota cond it i ons and the econom i c  
i mportance of these pests to the fa rmers was of 
pr i mary concern. Entomo l og ists were conce rned 
w i th grassh oppers, cutw orms, a rmy worms, w i re­
worms, plum tree borer, a l fa l fa insects and 
many others (LAD-22). L ater co rn borers, corn 
root worms, aph i ds, greenbu gs and st i l l othe rs 
rece i ved cons iderabl e attent i on. 
Surv eys of the abundance of insects, such 
as grasshoppers and corn borers, made it  
poss i ble to forecast the ser i ousness of the 
pests for the next yea r. F a rmers could make 
prepa rat i ons to control  the pests in a reas 
where there were enough insects to make the 
effort worthwh i le for the fa rmers (LAD-22). 
Research was al so conducted on external and 
i nterna l insect pests of liv estock. Controls 
for catt l e  grubs, stable fli es, horn fl ies, 
sc rew-worm fl ies, m ites, l i ce and ti cks were 
stud ied and attenti on was giv en the use of 
i nsecti c i des for control (LAD-22). 
In Ag ri cu l tural Eng i nee r i ng, research on 
farm st ructures led to the use of rammed 
ea rth for bui ld i ng fa rm bu i ld i ngs dur i ng the 
1930s and 1940s. It also resulted in the use 
of sha l e  from the West R i v  er a rea for the 
producti on of li ght we i g ht agg regate used to 
make li g ht we i g ht cement blocks. D i fferent 
types of si lage structures and mac h i ne ry we re 
studied. In 1954 types of crop dry i ng and 
process i ng equ i pment and methods of i rr i ga­
t i on were be i ng studied because these 
problems were becoming inc reas i ngly mo re 
i mportant (LAD-22). 
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LATER ACHIEVEMENTS 
Exper i ment Station ci rcula r 123 " Better 
Agriculture Th rough Research in South Dakota, 
1887-1956 " summa ri zed the knowledge ga i ned 
f rom resea rch in 70 years . In 63 pages, it  
was only able to bri efly des c r i be the accom­
plishments in  a ve ry genera l way . 
Obv i ously, it is impossible to summa ri ze 
the accomplishments of the Exper iment Stat i on 
that is reported in 675 bullet i ns, 56 tech­
nical bullet i ns and 232 c ircula rs . I n  add i ­
t i on, many resea rch results hav e  been pub­
lished i n  "F a rm and Home Resea rch, " a 
publi cation that i ncludes a half dozen 
reports in each of fou r is sues for each 
v olume . Volume XXXI  was published in 
1980 . 
Resea rch find i ngs in  Agronomy are giv en i n  
later chapters, howev er .  
ampanile (1 92 9) . Ea st Men ' s  Hall (19 2 0) ,  Home Management Hou se (18 9 0) , Woodb ine Cottage (1887) , Wecota (1915) 
enona (1 909) (Photo ta ken in 1931) . 
C loc kwise :  Campa n ile , Ea st Men ' s  Wecota , Wenona , 
Da iry (18 99) ,  Ag Engineering ( 1 8 99) , Gymna sium­
Armory (1918) , Nor th (1887) , Central (1884) , 
Administra t ion (1 912 & 1 918) , Library (1 927) 
(Photo in 1 93 1 ) .  
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Da iry . Ag Engineer ing . North, Central , 
Adm inistration and Library (Photo from Pugsley 
in 1 94 0) .  
CHAPTER XI 
COOPERAT I VE EXTENS ION SERVI CE 
The Cooperat i ve E xtens i on Ser v i ce is  a 
county-state- federal agency, and as such, its 
object i ves and work are des i gned i n  the mutual 
i nterest of and to promote the welfare of al l 
the people, parti cularly rural people. 
The Smi th- Lever Act prescr i bes a coopera­
t i ve or mutual partnershi p  between the state 
agr i cultural coll ege and the U.S. Sec retary of 
Agri culture i n  developi ng plans for carry i ng 
on Cooperat i ve Extens i on. Thi s  partnersh ip  
extends to the county level by whi ch county 
Extens i on agents work w ith local people i n  
develop i ng plans based upon thei r needs and 
i nterests. 
State, county, college, or local author i ty, 
o r  i nd i v i duals can cont ri bute to the state's 
offset funds requ i red by the Smi th-Lever and 
subsequent acts for the mai ntenance of Cooper­
at i ve E xtens i on work. 
The scope of Cooperat i ve Agri cultu ral Ex­
tens i on work cove rs the ent i re rural f i eld, 
i ncludi ng economi c  producti on, economi c  mar­
ket i ng and the development of better home, 
communi ty and soci al cond it i ons. 
The work of the Extens ion Ser v i ce i s  educa­
t i onal and its ch i ef funct i on is  to help people 
help themselves through teachi ng, techni cal 
adv i ce and leadersh ip  opportun i t i es. 
S i nce 1914, off-campus adult educati on i n  
agr i culture and home economi cs has been con­
ducted under the ausp i ces of the Cooperat i ve 
Extensi on Se r v ice. 
The i nformat i on in th is  chapte r was taken 
f rom the 1924 annual report by W. F. Kumlien, 
the last half of Chapter V I  (w r i tten by A. E. 
Anderson ) of a hi story edi ted by Wi lli am H. 
Powers i n  1931 and a mi meographed h istor i cal 
report ·comp i led by Lyle A. Dersche id  i n  1954. 
Sources are i ndi cated by "WK", "A" or "LAD" 
and app rop ri ate page number. 
FARMERS' I NSTI TUT ES 
The Extens i on Ser v ice as an agency di d not 
come i nto be i ng unt il  the Smi th-Lever Act was 
passed i n  1914, but Extens i on-type act i v i t i es 
started as early as 1888. There were orga­
ni zed clubs of farmers. Programs we re con­
ducted us i ng local talent, and topi cs of 
i nterest to farmers were fully di scussed. 
These di scussi ons developed i nto inst itutes 
(A-91 ).  
Dakota Agri cultural College began its 
farmers '  i nst itutes in 1888. Before the close 
of the fall te rm, Pres i dent McLouth arranged 
for an i nsti tute to be hel d  i mmedi ately after 
the end of the term. It was also the end of 
the academ i c  year. The i nst i tutes lasted from 
November 26 to December 14 and were attended 
by 45 farmers. Several members of the facu l ty 
deli vered i nterest i ng and i nstruct i ve l ec­
tures. S i mi larly, i nsti tutes were held at 
the agr i cultural college December 3 through 
13, 1889 and November 17 through 21, 1890 
(A-91 ).  
In  1889 and i n  1891 the State Legislatu re 
enacted laws prov i d i ng ass i stance to farmers 
i nst i tutes but no money was app ropr i ated unt i l  
1894. 
The 1889 law prov i ded for a di st r i ct boa rd 
of agr i culture w ith the cont rol of farmers' 
i nsti tutes placed in the hands of the board. 
Stacy Cochran was appoi nted di rector. At that 
t i me farmers i n  the state began to call on 
i nstructors at South Dakota Agri cultu ral 
College for ass i stance in thei r i nst i tute 
programs (A-91 ).  
In 1891 the board of trustees of South 
Dakota Agr icultural College, w ith the app roval 
of the regents of educat i on, was author ized to 
appoi nt and hold farmers' i nsti tutes in var i ous 
places throughout the state. Professor A. H. 
Wheaton was des i gnated as i nst i tute di rector 
and members of the college faculty held them­
selves i n  read i ness to ass i st at farmers' 
i nsti tutes as they were i n v i ted (A-91 ) .  
I n  1894, $1,000 was appropr i ated for far­
mers' i nsti tutes and i r r i gat i on. In 1900, 
$2,000 was approp ri ated for farmers' i nst i tutes 
(A-92 ) .  
In 1900 M. F. Greeley of Ga ry was appoi nted 
di rector of farmers' i nsti tutes, supe rsedi ng 
Stacy Cochran, who had succeeded A. H. Wheaton 
(A-92 ) .  
The work was descr i bed i n  the report of the 
P res i dent of State Coll ege for the year endi ng 
June 30, 1901. "Di fferent professors of agr i ­
culture were sent out to such communi t i es as 
would ar range for a 3-day sess i on and prov i de 
faci lit i es necessary to conduct a successful 
i nst i tute (A-92 ).  
The women of South Dakota also had a part 
in the farmers' i nsti tutes from the very f i rst. 
Women speakers, di scussi ng top i cs especi ally of 
i nterest to the home, were li sted on the i nsti ­
tute programs as early as 1886. Later the 
women began to exhi bi t bread and other products 
of the home and requested the farmers' i nst i ­
tute di rector to send them someone who would 
be competent to judge such exh i b i ts. Thi s  
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resulted f i rst i n  a general lecture on home 
economi cs on the i nsti tute program , then i n  
separate meeti ngs for the women w i th a def i ­
ni te organi zat i on called the Women's Auxi li ary 
of the Farmers' Insti tute (A-97) .  
A .  E .  Chamberlai n  of Howard took Greeley's 
place i n  1906 . The legislature of 1905 appro­
pri ated $ 5 ,000 annually for the i nsti tute . 
W i th further i ncreased appropri at i ons dur i ng 
the years 1908 and 1912, attendance and 
i nterest grew materi ally . The work gradually 
assumed the nature of local short courses i n  
agri culture and hone economi cs .  Dr . H .  H .  
Stoner of H i ghmore followed i n  the supe r n s1 on 
of the work , conti nu i ng unt i l  July 1916 . H i s  
successor , H .  E .  Dawes , dev eloped some Ex­
tens i on correspondence courses i n  agri culture 
wh i ch were later di sconti nued . The day of the 
farriers' i nsti tute came to a close wi th the 
passage of the Snith-Lever Act (A-92) . 
Out of the fa rr.iers' i nsti tute developed a 
consci ous need for more help i n  help i ng solve 
farmers ' problens . They were especi ally con­
cerned about crop di seases and i nsects as well 
as an i mal di seases , especi ally hog cholera . 
From 1908 to 1911 Dr. Seaman Knapp , who con­
ducted demonstrati ons i n  Texas and L ou i s i ana 
on controlli ng cotton boll weev i l ,  attracted 
nati on-w ide attent i on .  Bus i nessmen's organi ­
zati ons , bankers' conventi ons and educati on 
assoc i at i ons were endorsi ng the work and 
di scuss i ng the poss i bi li ty of hav i ng demon­
strati on agents i n  the i r  comnuni t i es (WK -4) . 
At the same ti me ,  1908 to 1912 , the 
Roosevelt County L i fe Commiss i on attracted 
much publi c i ty .  It called attenti on to the 
unequal development of rural li fe compared to 
urban li fe and stressed the i nadequate oppor­
tun it i es exi st i ng i n  rural areas (WK-5) .  
The U . S . Department of Agri culture , through 
i t's farm management sect i on ,  offered $1 , 200 a 
year i n  federal ai d to a li mited number of 
counti es· that met certai n  requi rements i n  
employ i ng a farm demonstrati on agent (WK-5) .  
Congress was also getti ng enthus i asti c  ov er 
the poss i b ili t i es of farmers' demonstrati on 
work . Congressnen and senators from at least 
ten di fferent states were vyi ng w ith each other 
to i ntroduce a bi ll that would meet wi th the 
approval of the i r  respective bodi es i n  grant i ng 
federal ai d for th i s  work . No less than 17 
di fferent bi lls were i ntroduced between 1909 
and 1915 when the Smi th- Lever bi ll f i nally be­
came a law . Probably no i mportant agri cultural 
measure was e.1 er passed by Congress whi ch met 
w i th more favorable comment from all classes of 
people than the Smi th L ever L aw (WK-5) . 
In the meanti me some of the forward look i ng 
men of our own state were begi nni ng to wonder 
i f  somethi ng could not be done for South 
Dakota . To Isaac L i ncoln of Aberdeen , Z .  I .  
Cra i n  of Redfi eld and L ee Stover of Watertown 
belong the credi t  for tak i ng the in i t i ative i n  
getti ng the f i rst three agents placed . Corres­
pondence i n  each of the i r  off i ces showed that 
consi derable correspondence was necessary 
before acti on was secured i n  any one of the 
three counti es concerned (WK-6) .  
F IRST COUNTY AGENTS 
Agri cultural Extens i on work in South Dakota 
began i n  Brown County i n  March 1912. Farmers , 
bus i nessmen , a rai lroad , Sears Roebuck and Co . 
and the county commiss i oners of Brown County 
made fi scal contri buti ons and formed the 
Better Farmi ng Assoc i at i on .  Th is  organi zati on 
took the in i t i ative i n  promoti ng and inaugu­
rat i ng county agent work and employed H .  F .  
Patterson (WK-6).  
He was appoi nted under a cooperative agree­
ment between the Better Farmi ng Assoc i at i on ,  
USDA and SDSC . Part of h is  salary was pai d  by 
the Nat i onal Harv ester co,:ipany (A-93) . 
In October 1912 the College issued a bulle­
ti n announci ng correspondence courses of home 
stud i es .  The f i rst paragraph was headed: 
"Educati on-Experi mentati on-Extens i on , "  and 
contai ned the follow i ng sentence . "A th i rd 
li ne of work--that of agri cultural extensi on-­
i s  now start i ng . " Dr. A .  A .  Bri gham was 
f i rst on the list of i nstructors (A-92) .  
On January 1 ,  1913 , add it i onal counti es 
took up the county agent work , namely 
Cod ington County wi th A .  W. Palm of Watertown 
as county agent , and Spi nk County wi th John 
Larson of Redfi eld as county agent (WK-6) .  
In Spi nk County , 341 farmers and several 
busi nessmen each contri buted $1 .00 to the 
budget . The rai lroad also contri buted and the 
County Comm iss i on added $500 . Indiv i dual mem­
bershi ps of $10 .00 were obtai ned from farmers 
and busi nessmen i n  Codi ngton County . County 
Comm iss i oners gave more support than i n  ei ther 
Brown or Spi nk Counti es (WK -6) .  
The USDA contri buted $1 , 200 towards the 
sa l ary of each of the three agents, but felt 
that someone at SDSC should superv i se the work 
and soli c it  reports . Dr . A .  N .  Hume , Agrono­
mi st at State College , was appoi nted as the 
f i rst county agent leader i n  South Dakota , and 
carri ed on th i s  work i n  add it i on to hi s regu­
lar dut i es unt i l  1915 (A-93 and WK -6) .  
In 1913 W .  M .  Mu i r  was employed as superi n­
tendent of boys' and gi rls' club work whi ch 
was done i n  connecti on w i th the schools where 
clubs were organi zed mai nly i n  corn growi ng ,  
p i g  ra i s i ng ,  gardeni ng and canni ng (WK-7).  
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Dur i ng the dry yea rs of 1911 and 1913 deep 
t i llage for moi sture conserv ati on was ag i tated 
by many. The d istress and alarm caused by 
these 2 bad years in the wheat be l t  of the 
state probably d id  more to prec ip i tate the 
sel ect i on of the fi rst three county agents 
than any other one thi ng (WK-5). 
By 1914 there were 843 county agents and 
349 home demonstrati on agents in the U. S. 
Most of the women were worki ng ha l f-ti me w ith 
youth clubs (WK-6). 
SMITH- LEVER ACT 
The cooperat ive aspects of the Sm ith-Lever 
Act were uni que. It was the fi rst of many laws 
to p rov i de for cooperat i on between federal and 
state governments. It also contemplated fu r­
ther cooperat i on between count i es ,  local gov ern­
ments , var i ous assoc iati ons and i ndiv i duals. 
Though farmers ' i nst i tutes ca l led attent i on to 
the need for d issem inati ng i nformat i on i n  oral 
and wri tten form , Dr. Knapp's work i n  the South 
showed the value of demonst rat i ons and was 
l argely responsi ble for the er:1phas i s  on thi s  
type of Extensi on (WK -7). 
Congressman L ev  er ,  co-author of the Act , 
sa i d  in a speech on the f l oor of the House 
whi l e  the bi l l  was st i l l  pendi ng ,  "We have 
accumulated i n  the ag ri cultural colleges and in 
the Depa rtment suff i c ient agr i cultural infor­
r:iat i on ,  whi ch, i f  made av ai lable to the farmers 
of th i s  country and used by them , would make a 
complete and absolute revolut i on • • . i n  the 
soc ial and econom i c  fi nanc i al condi t i ons of the 
rural populati on. The great problem whi ch we 
are up agani st now is to fi nd the machi nery by 
whi ch we can li nk up the man on the farm w i th 
those var i ous sources of informat i on • . .  Th i s  
bi ll proposes to set up a system of general 
demonstrat i on throughout the country , and the 
agent i n  the fi eld of the department and the 
college is to be the mouthp i ece through whi ch 
th i s  informat i on w i ll reach the peopl e  (WK -8). 
"The pl an proposed in thi s  bi ll undertakes 
to do by personal contact , not by w r i t ing or 
by stand i ng and telli ng h im  it is a bette r 
plan , but by goi ng to hi s fa rm unde r hi s own 
soi l and cli mati c condi t i ons and demonstrat i ng 
there that you have a better  method . . • " 
(WK-8). 
The law i ncluded the foll ow i ng prov i s ions : 
"Secti on 1. In order to ai d i n  di ffusi ng 
among the people of the Uni ted States useful 
and p ract ical  i nformat i on on subjects relat i ng 
to ag r i cultu re and home economi cs ,  and to en­
courage the appli cat i on of the same , those may 
be cont i nued or i naugurated i n  connecti on w ith 
the college or colleges (Land G rant) i n  each 
State or Terr i tory rece iv i ng ,  benef i ts of the 
Act of Congress (Mor r i ll Act ) app roved July 2 ,  
1862 and of the Act of Congress app roved August 
13 , 1890 , agr i cultural extensi on work wh i ch 
shall be car r i ed on i n  cooperat i on wi th the 
Uni ted States Department of Agr i cu l ture. 
"Sect i on 2. Cooperative ag ri cultural ex­
tensi on work shal l consi st of the giv i ng of 
i nstructi on and practi cal demonstrat i ons i n  
agr i culture and home economi cs and subjects 
related thereto to persons not attend i ng or 
resi d ing at sa i d  colleges in the several com­
muni t i es and inpart i ng i nformat i on on sai d  
subjects through demonstrati ons , publi cat i ons 
and . • . for the necessary pr i nt i ng and d ist r i ­
but i on of informati on i n  connecti on wi th the 
foregoi ng; and thi s  work shall be car r i ed on 
i n  such manner as may be mutual ly agreed upon 
by the Secretary of Agr i culture and the • . • __  agr i cultural college or colleges or Ter r i ­
tor i a l  possess i on receiv i ng the benefi ts of 
thi s  Act." 
In 1914 the Sm ith- Lev er Act app rop r i ated 
$480 , 000 for the fi rst year ($10 ,000 for each 
state) w i th annual i ncreases unt i l it reached 
the amount of $4 , 850 ,000. 
In June 1914 the regents of South Dakota 
voted to employ a D i rector of Extensi on and 
two fi e l d  agents w ith the $10 ,000 (K-60). 
Acti ng P resi dent Brown si gned a memorandum 
of agreement wi th the USDA whi ch prov ided 
for contr i buti ons to Extensi on funds by the 
federal gov ernment , the state of South Dakota 
and local commun i t i es. State College con­
tracted to mai nta i n  a D iv i s i on of Extens i on ,  
and the USDA agreed to prw i de a State's 
Relat i on Serv i ce to adm in i ster the funds and 
cooperate wi th Extensi on work. E i ther the 
College or the USDA could null i fy thi s  
arrangement (S-46 ) .  
SOUTH DAKOTA'S EXTENSION LAW 
I n  January 1915 a law was passed by the 
South Dakota Legislature accepti ng i n  full the 
p rov is i ons of the Smi th-L ev er Act. I t  pro­
v i ded for car ry i ng on the work cooperat ively 
w i th the USDA and recogni zed the agr i cultural 
col lege as the adm in i strator of thi s  law i n  
South Dakota (WK-9 ) .  
The state law was drawn up more speci f i ­
ca l ly than the federal act , and i t  spec i f i ­
cally prov i ded for both statew i de workers and 
county extensi on agents. The South Dakota law 
also prov i ded for a local cooperat i ng agency 
w i thi n each county , the county Farm Bu reau. 
Up unti l 1919 the county organizat i on was 
called the County Agr i cultural Extens i on 
Assoc iati on (WK-9). 
South Dakota was one of four states that 
prov i ded a voti ng clause where under certai n  
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cond i t i ons the quest i on of ra 1 s 1 ng funds for 
E xtens i on work wi th i n  the county coul d be 
v oted upon at gene ral elect i on ( WK-9 ) .  
I n  1 9 1 5  the p rov i s i on fo r fa rmers ' i nst i tu­
tes was absorbed i nto  regu l a r  E xtens i on work 
under  the name of "short courses . " P rov i s i ons 
were made  fo r at l east 3 d ays of short course 
wo rk in each county of the state  not emp l oy i ng 
a county agent (WK-9 ) .  
The South Dakota E xtens i on l aw became 
operat iv e July 1,  1 9 1 5 .  At th i s  t i me, there 
were s i x county agents on the j ob wi th a 
d i st r i ct agent p l aced in each one of th ree 
cong ress i ona l d i st r i cts (WK-9 ) .  
The ma i n  cont r i but i on of the state  l aw was 
to br i ng the state  into a cooperat i v e re l a­
t i onsh i p f inanc i a l l y, mak i ng i t  poss i bl e  to 
expand work much faste r  and to st anda rd i z e the 
methods used .  I t  a l so brought ass i stance to 
county agents wi th educat i onal matter  supp l i ed 
by Extens i on spec i a l i sts (WK-9 ) .  
E XTENS I ON  SER V I C E  D I R ECTORS 
D r .  A .  N. Hume 
P res . E .  C .  P e r i sho 
Gordon W .  Rand l ett 
Ch r i st i an L a rsen 
W .  F .  Kum l i en 
A .  E .  Anderson 
A l fred M .  E berle 
J ohn V .  Hepp l e r  
George I .  Gi l be rtson 
U r .  J ohn T .  Stone 
D r .  Duane C .  Acke r 
D r .  Orv i l l e J .  Young 
D r .  Ho l l i s  C .  Ha 1 1  
1 9 1 3-1 9 1 5  
1 914-1 9 1 5  
1 9 1 5-1 918 
1 918-1 920 
1 920-1 925  
1 925-1 93 1  
1 933- 1 941  
1 94 1-1 945 
1 945- 1 958 
1 958-1 971 
1 971 - 1 974 
1 971 - 1 975 
1 976-
D r .  A. N .  Hume, col l ege Ag ronom i st, was 
a ppo inted in 1 9 1 3  by the USDA as the fi rst 
county agent l eader  and he serv ed in that 
capac i tj unt i l 1 9 1 5  (E xt-4 ) .  S i nce act i ng 
P res i dent B rown ha d si gned the memorandum of 
unde rstand i ng wi th the USDA, i t  is p robabl e 
that the new P res i dent E .  C .  P e r i sho serv ed 
as d i rector from Ju ly  1,  1 914, unt i l December 
1 9 1 5 .  
The f i rst d i rector  of E xtens i on was Gordon 
W .  Randlett , who serv ed from December 1 9 1 5  to  
Ma rch 1,  1 9 18 . C .  L a rsen, head  of  the D a i ry 
Depa rt men t, succeeded hi m and se rv ed unt i l 
December 1 920 .  The next d i  rector was W .  F .  
Kuml i en, who left the pos i t i on to become Head 
of  the newly  fo rmed Depa rtment of Rura l Soc i o­
l ogy in  1 92 5 .  A .  E .  Anderson se rv ed from 
September 1 92 5  unt i l  1 93 1  ( A-93 ) .  
A .  M .  Ebe r l e became d i rector in 1 93 1 . On 
J anua ry 1 ,  1 940, he became Dean of Ag r i cu l ture . 
A l though he wanted to reta i n  the d i rectorsh i p  
o f  Extens i on, J ohn V .  Hepp l e r was emp l oyed fo r 
the posi t i on in  1 941 . He  res i gned 4 yea rs 
l at e r  and was rep l aced by Geo rge I .  Gi l bertson, 
E xtens i on Entomo l og i st, who he l d  the pos i t i on 
for 1 3  yea rs unt i l he ret i red . W .  E .  D i ttmer, 
Extens i on superv iso r, serv ed as Act i ng D i rector 
for 5 months unt i l  D r .  J ohn T .  Stone fi l l ed the 
pos i t i on ( E xt-4 ) . 
The re was consi derabl e sent i ment for the 
newly appo inted Dean of Ag r i cu l ture, 0 .  G. 
Bent l ey, to se rv e  as D i rector of Exper i ment 
Stat i on and D i rector  E x tens i on serv i ce .  How­
ev er, Stone wou l d not accept a pos i t i on that 
d i d not carry the fu l l  responsi b i l i ty and 
author i ty of a d i rect o r .  Dean Bent l ey, who 
had no E xtens i on exper i ence, y i e l ded to 
Stone ' s  w ishes .  D i ttmer serv ed as Assoc i a te 
D i rector from 1 959  unt i l  he ret i red on June 
30, 1 962 . 
D r .  D .  C .  Acke r, who rep l aced 0 .  G. Bent l ey 
as Dean of Ag r i cu l ture and D i rector of Exper i ­
ment Sta t i on, wi shed to be D i rector of Exten­
si on and requ i re subj ect matte r  spec i a l i sts to 
repo rt to Depa rtment Heads .  Stone res i sted 
unt i l  1 969 . Two yea rs l ate r  he res i gned and 
Acker then became D i rector of Extens i on .  He 
named D r .  J .  0 .  Young, Head of D a i ry Depa rt­
ment, as Assoc i a te D i rector .  Acke r l e ft the 
campus in 1 974 and Y oung was named D i rector .  
Young left to become D i rector i n  h is  home 
state of Wash i ngton in ea r l y  1 975 . D r .  
Ho l l i s C .  Hall  became Assoc i a te Dean and 
D i rector of Extens i on in 1 976 . 
EXTENS I ON SER V I C E  HEADQUARTERS 
The hea dqua rters of the county agent l eader 
f rom 1 9 1 3  to 1 9 1 5  was undoubted l y  i n  the Ag­
ronomy Depa rtment, wh i ch may hav e been offi ced 
i n  the newl y  fi n i shed Ag r i cu l ture and Adm i n i s­
t rat i on Bu i ld i ng . The off i ce of the - d i rector 
may hav e mov ed to the O l d  E xtens i on Bu i l d i ng 
dur i ng Wor l d Wa r I .  
O l d  South was mov ed from i ts or i g i na l l oca­
t i on to make room fo r the north ha l f  of  the 
Adm in i st ra t i on Bu i l d i ng, that  was comp l eted i n  
1 9 18, and somet i me late r  renamed O l d  E xtens i on .  
E i ther before o r  dur i ng the 1 9 30s a l most a l l of 
the state sta ff was off i ced in that  bu i l d i ng . 
The ra d i o  record i ng stud i o  was mov ed from 
thi rd fl oor to the second fl oor of North in  
1 95 1  to  the base1:ient of  Scob.ey Ha l l in 1 961  
and back to O l d  E x tens i on in 1 976 . 
I n  the fa l l  of 1 952, after_ Ag r i cu l tural  
Ha l l  was comp l eted, the D i rec\or and super­
v i sors mov ed to the su i te of off i ces in Room 
1 52 on fi rst fl oor of the bu i ) d i ng in cl ose 
p ro x i m i ty to other  adm i n i st rat i v e off i ces of 
the Ag r i cu l ture D i v i s i on .  Most agr i cul ture 
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spec i a l i s t s  mov ed to areas occup i ed by depart­
ment s  of thei r subject matter spec i a l ty i n  
1952 o r  short l y  thereafter .  
The v i sua l a i d s  shop wa s  mov ed from th i rd 
f l oo r  to the ba sement  of North i n  1953, to a 
ba rracks  that  ha d been used for student hous i n g 
i n  1961, and  to the ba sement of the ol d Mun i c i ­
pa l  Hospi t a l  i n  1971 . 
Most  home econom i c s  spec i a l i s t s  rema i ned 
i n  O l d  E xten s i on unt i l they mov ed to the Home 
E conomi c s  and  Nurs i n g  Bu i l d i n g i n  1 970 . The 
4-H st aff di dn ' t  mov e unt i l 1976 when Scobey 
H a l l was conv erted from a dorm i to ry to an  
off i ce bu i l d i n g .  
MODE OF OP ERATION 
At fi rst  much of the hel p  whi ch the county 
a gent ren dered wa s through persona l con t ac t .  
There were v ery few orga n i zed groups a n d  per­
so n a l  contacts  were used to secure cooperators . 
Off i ce con su l t a t i on s  were re l at i v e l y  few and  
the number of fa rm v i s i t s hi gh .  The few fa rm 
meet i n gs  were we l l  attended ( WK-11 ) .  
C ounty agent s  conducted demonst ra t i on s  on 
a l fa l fa grow i n g, l a nd  dra i n a ge and  corn v a r i e­
t i es and  they worked for the cont ro l of an i ma l  
d i sea ses such a s  hog cho l era scourges, anthrax  
a n d  bl ack l eg and  the con t ro l  of i n sect pests  
such as gra sshoppers a nd  a rrny worms ( A-93 ) .  
P ract i c a l l y  no ma rket i n g work was underta ken 
unt i l 1916 except conduct i n g an exhange l i st 
for seeds and l i v estock unt i l few sh i pp i n g  
a s s oc i at i on s  were sta rted i n  1916 a nd  1917 
( WK-11 ) .  
The pr i n c i p a l  orga n i zat i on probl em was  to 
keep the county agr i cu l tura l  a s soc i at i on s  
funct i on i n g .  Though the membersh i p  fee i n  
each county a s s oc i a t i on wa s $1 . 00 per yea r, 
the av erage county membersh i p  wa s on l y  
s l i ght l y  0t er 5 0  ( WK-11 ) . 
In August 1 917 the Food P roduc t i on Act was 
passed- - a  program for i n c rea sed food produc­
t i on and food co n serv at i on .  I t  a l so  i n c l uded 
fund s  to pay for sa l a ry and trav e l expenses  of 
a n  emergency county agent i n  e1 ery agr i cul tura l  
county where a regu l a r county agr i cul tura l  
a gent was not  a l ready emp l oyed . The state or  
county was respo n s i bl e  fo r off i ce expen ses 
( WK-12 ) .  
Durng 1917-1918 emergency agent s  were 
emp l oyed . One ta sk was to organ i ze emergency 
F a rm Bureaus .  I n  order for membersh i p  fees to 
pay the county ' s  sha re of the county agent ' s  
s a l a ry, i t  wa s dec i ded that each county orga­
n i z a t i on must hav e 250 members before a county 
a gent wou l d  be p l aced i n  the county . A sta te­
w i de ,�embershi p dr iv e wa s conducted . Member­
sh i p  ro se from 1,466 i n  1917 t o  11,676 i n  1919 . 
The 1919 l eg i s l ature amended the Exten s i on l aw 
t o  read  that thereafter the County Agri cu l tura l 
E xten s i on Assoc i a t i on wou l d  off i c i a l l y  become 
k nown as the County Farm Bureau ( WK-13 ) .  
I n  the yea r 1917-1918 whi l e  the Food P ro­
duct i on Act was in force, there were 35 emer­
gency agent s  i n  South Dakota count i es--24 were 
d i scont i nued fo l l ow i n g the wa r ( WK-19 ) .  
In most count i es, on l y  one fu l l - t i me county 
worker wa s emp l oyed, but ea s tern coun t i es had 
taken on pa rt- t i me women workers who worked 
both w i th adul t women and wi th gi r l s ( WK-19). 
Du ri n g  the 10-yea r per i od, 1915-1924 , 24 
count ies  v oted on the quest i on of county agent 
work i n  fou r genera l  el ect i on s--11 v oted 
fav orabl y whi l e  13 d i scont i nued the work 
( WK-1 9) . 
The app ropr i a t i on of $10,000 f rom Smi th­
Lev er sources  i n  1914 was much i nc rea sed by 
the Copper-Ketcham Act of 1928 whi ch spec i f i ed 
that federa l funds  wou l d  be av a i l abl e on l y  if  
the st ate made a correspond i n g  app rop ri  at i on .  
Du r i n g  the 1920s other ag ri cul tura l orga n i ­
zat i on s  began to cha l l en ge the i n t i mate re l a­
t i o n sh i p  wi th the Farm Bureau, wh i ch had the 
spec i f i c  pu rpose of cooperat i n g wi th Exten s i on 
work . Thei r argument wa s that the county 
agent was a publ i c  serv ant  and that  it shou l d  
not be pa rt of hi s j ob to promote orga n i z at i on s  
whi ch frequent l y  espoused publ i c  po l i c i es of a 
con t rov ers i a l  cha racte r .  F i n a l l y, i n  1935, the 
Farm Bureau cea sed to be the off i c i a l  cooper­
at i n g organ i zat i on wi th Exten s i on (S-47 ) .  
Economy dr iv es i nduced by the v i c i s s i tudes 
of the bus i ness  cyc l e  dur i n g  the 1920s and 
ea rl y 1930 s con sequent l y  made the county 
agent ' s  s i tuat i on precar i ous . Shortage of 
money mi ght cause fa rmers to fee l that the 
agent wa s a l uxury . Vot i n g wa s el i m i nated i n  
1935, and county agent s  began  to receiv e a l l 
of thei r s a l a r ies  from federa l and state fund s  
( S-47) . 
The Bankhead J ones Act of 1935 wa s  the thi rd 
federa l act that  prov i ded fund s  fo r the E xten­
s i on Serv i ce .  
EXTE NS I ON STAFF 
There were th ree county agent s  and a super­
; ntendent of boys ' a n d  g i r l s '  c l ubs and a 
county agent leader i n  1913, howev er, when the 
Sm i th-Lev er Act became effect i v e i n  Ju l y  1915, 
there were s i x county agent s  wi th a d i s t r i c t  
agent i n  each of the th ree con g ress i on a l  
d i s t r i cts  ( WK -10 ) .  
Short l y  after the enactment of the Sm i th­
L ev er Act, prov i s i on wa s made for E x ten s i on 
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spec i alists i n  agr i culture and home economi cs 
who could give ass i stance to county, agri cul­
tural and home econom i cs agents on spec i al 
problems and who also could give serv i ce to 
farmers and farm women i n  the state. I n  Apr i l  
1916, the fi rst spec i ali sts were appoi nted 
whi ch i ncluded G. Morri son in livestock pro­
ducti on, W. Ostrander i n  farm management, 
Ralph L.  Patty i n  agri cultural engi neeri ng and 
F. McCall i n  hort i cu l ture, ani mal di sease con­
trol and da i ry i ng (A-98). 
Then there were 14 county agents 7 subject 
matter spec i ali sts, a part-ti me superv i sor of 
short- courses, two club workers, and the 
Di rector of Extens i on (WK-12). 
The federal Food Product i on Act was passed 
on August 17. I t  was a progra,� for increased 
food producti on and conserv ati on and prov i ded 
funds for emergency county agents in counti es 
that d id  not have an agent. Between August 
1917 and May 1918, 35 emergency agents were 
employed (WK-23). Twenty-four were discon­
t i nued after the war (WK-19). 
Add it i onal home economi cs workers were 
placed i n  the f i eld. Roberta McNei l was ap­
poi nted HoMe Demonstrat i on Leader, and by June 
1, 1918, there were twelve home demonstrat i on 
agents at work. E ach agent had a di stri ct 
compri s i ng four count i es. When the emergency 
funds tenni nated July 1, 1919, only Brown and 
Clark Count i es found it  poss i ble to retai n  the 
home demonstrat i on agents (A-97). 
In 1919 there were 36 county agents and 11 
spec i ali sts and superv isors i n  agri culture but 
only two home agents and 1 leader in home eco­
nom i cs. There were 4 state club leaders and 3 
county club leaders for a total of 57 employ­
ees. The number grew steadi ly unt i l  1922 when 
the 7 1  employees i ncluded 48 county agents and 
14 superv i sors and spec i ali sts in agri culture, 
three home agents and three spec i alists and 
superv isors i n  home econo,�i cs and three state 
club l eaders (WK- 13). 
Dur i ng the agr i cultural depress i on of 1921-
1924 sev era 1 count i es voted to di scant i nue 
Extens i on work. The number of employees 
dropped to 62 i n  1 924. Though the number of 
county agents dec reased to 37, the number of 
home agents i ncreased to si x. The club staff 
dropped to one. There were two edi tors, a 
state superv i s i ng agent, the di rector and spe­
c i ali sts i n  agr i cultural engi neeri ng, agronomy, 
ani mal di seases, clothi ng, dai ry, entomology­
hori tculture, farm management, foods and 
nutr it i on, livestock imprCN e1�ent, poultry and 
rural organ i zat i on and two farm management 
demonstrators (WK-13). 
Duri ng the l ate 1920s there was w i despread 
oppos i t i on to Extensi on. In 1927, for exampl e, 
the legislature reduced the appropri ati ons and 
several counti es di d li kewi se. By 1928 only 32 
county agents remai ned (Ext-12). 
On July 1, 1930, there were 15 home exten­
s i on agents serv i ng 46 count i es and 32 county 
agri culture agents (A-94). 
A. E. Anderson was D i rector of Extens i on, 
V. D. Basart, di stri ct Extens i on agent, and R. 
0. Dav i es, ass i stant county agent leader. H. 
M. Jones was state 4-H  leader. In 1930 he was 
ass i sted by May K i ethli ne, Beulah Rodgers and 
si x distri ct club agents. S. H. Beck was Ex­
tensi on edi tor (A-99). 
The Extensi on Hi story li sts elev en spec i al­
i sts- - R. E. Johnston, Agronomist; May K i ethli ne 
and Ani ta Andrews, Clothi ng Spec i ali sts; G. 
Heebi nk, Dai ryman; H. D. McCullough, Farm 
Management Spec i alist ;  Mary Dolve and Susan 
W i lder, Food and Nutr i t i on Spec i alists ; Mary 
CCN ert, Home Economist; A. L. Ford, Hort i cul­
turi st-Entomolog ist ;  0. J. W i sner, Poultryman; 
and G. S. Weaver, Veteri nari an. The pos i t i on 
of Ani mal Husbandman was apparently vacant from 
1928 to 1930. The total number was about 70. 
By the end of 1932 there were only 24 county 
agents and 14 home econom ists remai n i ng on the 
staff. Ei ght more agents were voted out in the 
fall elect i on of 1932. It was then that the 
state staff was reorgani zed and the Agri cul­
tural Adjustment Law went i nto effect, carryi ng 
w i th it Federal appropri ati ons for State Exten­
s i on workers. Thi s became the turni ng poi nt i n  
the hi story of Extensi on. 
A 1 1  county agents were given Federa 1 appoi nt­
ments and put on a Federal salary. Thi s made 
county agents' jobs a good dea 1 more permanent. 
The 1935 legislature passed an enti rely new 
Extensi on law that elim i nated the vote feature 
i n  the count i es. No si gni f i cant legi slati on 
concerni ng Extensi on work has been passed since 
that year. 
In 1954 there were 92 employees in the 
count i es and 50 i n  the state off i ce at SDSC 
for a total of 142 people (LAD-23). 
The adm in i  st rat iv e and superv i sory group 
i ncluded the di rector, four county agent 
superv i sors and a home economi cs leader. They 
were people tra i ned i n  agri culture and home 
economi cs who were concerned wi th poli cy mak­
i ng, superv i s i on of f i eld workers and coor­
d inat i on of the Extens i on work. They spent 
much  of the i r  ti me tra i n i ng new fi eld workers 
(LAD-23). 
The edi tori al and v i sual ai ds group of si x 
worked closely wi th subject matter spec i alists 
i n  gett i ng ti mely informat i on to the peop l e. 
They suppli ed news stori es to newspapers, rad i o  
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stations and other news carrying media . They 
also spent much time in publishing leaflets and 
circulars that were distributed to the people 
of the state. They produced photographs, 
charts, maps, models and other visual aids that 
county agents and specialists used to explain 
and demonstrate the material presented at 
meetings ( LAD-23) . 
The five youth leaders included a state 
4-H Leader, three assistants and a rural 
youth leader . They helped train the rural 
young people through the 4-H clubs and the 
rural youth organizations . The young people 
learned by doing .  They carried out projects 
in all phases of agriculture and home econo­
mics . In 1954 there were 1162 4-H Clubs 
with 13, 553 members and 2 2  rural youth groups 
with 850 members in South Dakota ( LAD-23) . 
The 30 subject matter specialists were 
trained in various phases of agriculture 
and home economics . Four Agricultural 
Economists specialized in farm management, 
farm and home development and marketing; two 
Agricultural Engineers specialized in farm 
building, farm machinery, irrigation and 
rural electrification; six in Agronomy were 
concerned with crops, soils and weeds; and 
three in Animal Husbandry discussed cattle, 
sheep and swine . There were two specialists 
each in Horticulture-Forestry and Poultry and 
one specialist each in Dairy, Entomology and 
Veterinary . Among the women specialists 
there was one each in home furnishings, 
clothing, foods and nutrition and music 
( LAD-24) . 
The main function of the subject matter 
specialists was to gather information in their 
respective  fields and make it av ailable . They 
studied research information from the experi­
ment stations and put it into a form which was 
readily usable ( bulletins, leaflets, circulars, 
demonstrations, etc . )  which was given to the 
county agriculture and home demonstration 
agents for their use in bringing the infor­
mation to their clinetele. In addition, these 
specialists assisted in many meetings through­
out the state in which they presented the 
material personally, judged crop or livestock 
shows at 4-H achievement days and county fair 
and State Fair, and assisted county agents in 
conducting farm and home demonstrations 
( L AD-24) . 
The E xtension field workers included 59 
county agricultural agents, 6 assistants and 
37  home demonstration agents located in 59 
different counties . Field workers were paid 
from state and federal funds, but office space 
and funds for operating the office and other 
expenses, such as mileage, were provided by 
the counties . They worked closely with the 
county extension boards, ( which were appointed 
by the county commissioners and were composed 
of one county commissioner, three farmers and 
one other person, usually a homemaker) to plan 
programs that fit their particular counties 
( LAD-24) . 
County E xtension workers worked with indiv­
duals, organizations ( livestock and/or crop 
improvement associations, ladies' home exten­
sion clubs and 4-H and rural youth clubs), and 
personnel of local, state and federal agen­
cies . They held many educational meetings on 
all phases of agriculture and home economics 
and conducted numerous demonstrations on 
adapted crop varieties, use of fertilizers, 
weedicides, insecticides, home appliances, 
shelterbelts, irrigation, livestock manage­
ment, water systems, sewage disposal units and 
many other phases of agriculture and home eco­
nomics ( LAD-24) . 
By 1979 the staff had increased in size to 
include 13 on the administrative staff, 61 
specialists and 134 county agents for a total 
of 208 employees . 
The administrative staff included the Dir­
ector, program and staff development coordina­
tor, eight superv isors ( four in agriculture 
and four in home economics), state 4-H leader, 
ag information editor and administrative 
assistant ( accountant) . 
Of the 50 specialists, 13 were only part­
time extension, leaving the equivalent of 46 
full-time employees ( FTE) . Agricultural spe­
cialists included 10 in P lant Science (crops, 
soils, weeds, irrigation, diseases and in­
sects); 13 (11 . 6  FTE) in Economics (marketing, 
farm mangement, public affairs and community 
resource dev elopment); seven (6 . 3  FTE) in 
Agricultural Engineering ( farm machin9ry, farm 
structures, water resources and irrigation 
equipment); eight ( 7 . 5  F TE) in Animal Science 
( beef, swine, sheep, nutrition, range manage­
ment and poultry); two in Horticulture­
Forestry, one in Dairy Science and one in 
Veterinary Science . Nine of them are located 
at places other than SDSU--Rapid City and 
Pierre . There were six Home Economics spe­
cialists ( housing, interior design, family 
management, clothing, nutrition and human 
dev elopment); sev en in 4-H; five (4 FTE) edi­
tors and visual aid specialists; one Wildlife 
Specialist and one Natural Resource Specialist . 
On the county staff there were 59 county 
agricultural agents and 11 assistants in 59 
counties . There were 31 home economics agents 
in 2 7  counties and 33 area home economics 
agents each of which serv ed more than one 
county . 
In 1980 state appropriations to the Coopera­
tive E xtension Serv ice were reduced $350,000 or 
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app rox i mately 20 FTE 's. As requested by the 
app ropr iat ion comr.i ittee , all cuts were made at 
the state lev el and affected v i rtually e; ery 
p rogram and act iv i ty of the organi zat ion 
(He i tland ).  
The Communi ty Dev elopment P rog ram was re­
duced nearly 50% {2.5 FTE) ,  natural resources 
{ 2  FTE ' s) ;  ag ri culture {4.5 FTE ' s )  or 1 3.5% 
reduct i on ;  home econom i cs ( 1  FTE ) or 16.7% 
reducti on ;  4-H Youth (1.3 FTE 's ) or 16.2% 
reduct i on ;  adm in istrat i on ( 1  FTE) or 1 0% re­
ducti on and 7.2 FTE of sec retar ial and part­
t ime pos it i ons. Early ret i rements , staff 
reorgani zat ion ,  dec reasi ng the term of some 
pos it i ons { reduc ing a 1 2-month pos it ion to 
9 or 10 months ) and in a few instances ter­
m inat ions were necessary (Hei tland ).  
Nancy Fletcher was the fi rst female ass i s­
tant county agent. She was Ass i stant County 
E xtensi on Agent in Beadle County from February 
1 5 ,  1 977 to June 30 , 1 978. She res i gned when 
she marr ied a man who liv ed in Iowa. Th i s  was 
common practi ce for female Extens ion workers. 
Many home econom i cs agents had left thei r pos i ­
t ions when they marr ied or when thei r spouses 
took employment at another locati on. Some of 
them returned to the E xtensi on Serv i ce when a 
pos i t i on became av ai lable at the new locat i on. 
In March 1 98 1  Deb Nehl became the fi rst 
female county extensi on agent. She was ra ised 
on a Perk i ns County ranch , and majored in Ani ­
mal Sc ience and Vocati onal Agr i culture. She 
was liv ing in Watauga , just a few pastures 
west of Mc I ntosh , when the Corson County 
Agent 's pos i t i on became v acant. She applied 
for it and got it. 
EDUCATIONAL PROGRAMS 
At fi rst , w i th only a few count ies hav ing 
agr i cultural agents , the spec i al i sts ass i sted 
in  farmers ' i nst itutes and short courses , 
giv ing lectu res and demonstrati ons. A number 
of the spec iali sts were a large factor in the 
control and eradi cat ion of many ani mal dis­
eases , insect pests and grasshopper rav ages. 
The earl ier work was often in  the nature of 
serv i ce to indiv i duals. As more county agents 
we re employed and found problems of a tech­
ni cal nature proposed to them, they called for 
the ass i stance of the spec iali sts. By 1 930 a 
great part of the time of spec ial ists was 
dev oted to assi sti ng the county agents in spe­
c i al problems or spec i al projects in thei r 
count ies (A- 98). 
The spec i alist serv i ce became more and more 
i mportant as farmers and farm women asked for 
techni cal and econom i c  informat ion rel at iv e to 
p roblems ari s ing  i n  the state. The staff of 
spec i alists grew in  accord w ith the demand for 
such serv i ces {A-98 ).  
Spec i f i c  subject matter programs were dev e­
loped by the var ious spec iali sts. 
P rog rams conducted by Agronomy spec ialists 
are discussed in Chapter XXXVI. Other prog rams 
are bri efly descri bed in the 26-page "H istory 
of Extens i on". Space here does not perm it a 
more detai led discuss i on of programs that do 
not perta i n  to Agronomy. 
A discuss i on of the trav eli ng exh ib its ,  
whi ch were major efforts but only a small part 
of the OJ erall E xtens ion program , do ind i cate , 
howev er , that Extensi on was an act i v e  and 
effectiv e organi zat ion. 
E XTENSION TRAVELING SHOWS 
The Extensi on Serv i ce sponsored ni ne trav el­
ling exh ib its or shows- -two were transported by 
tra in  and sev en by truck. The "Dai ry Spec i al" 
featured the world ' s  champi on dai ry cow , 
College Belle Wayne. The tra in  ran in 1 9 1 5  and 
19 16  and di d much to st i mulate improv ement of 
the dai ry industry (A-99). 
The "Alfalfa and Sweetclov er Spec i al"  ran 
f rom J anuary 8 to February 1 0 ,  1 92 5. It was 
sponsored by the South Dakota C rop Impr<N ement 
Assoc iat ion and sev eral other farmer groups 
"to promote greater ac reage and use of these 
crops as the most reliable permanent and pro­
ductiv e source of feed for mai nta in i ng liv e­
stock on South Dakota farms under all condi ­
ti ons" {JW-31 ) .  
E xtensi on Agronomist ,  Ralph E. Johnston , and 
E xtensi on Dai ryman , Horace M. Jones , played 
major roles in the dev elopment of the exh i b i t  
and conduct ing the tour. 
Johnston promoted the use of both alfalfa 
and sweetcl<N er in crop rotati ons as the best 
way of mai ntai n ing soi l fert il i ty. These 
legumes put organi c matter and nitrogen in the 
soil  wh i ch impr<N ed soi l  ti lth and prov ided 
n itrogen for other crops. 
The trai n made 76 stops in Eastern South 
Dakota , was v i s ited by 4 9 ,395 people for an 
av erage of 650 per stop and di d much to 
inc rease the use of alfalfa and sweetclov er 
{JW-1 2 ) .  
Sev en shows we re transported by truck. 
Shows we re held dur ing the fi rst two months of 
1 950 , 1 95 1 , 1 952 , 1 954 ,  1 957 , 1 965 and 1 966. 
Shows were planned for 1 953 and 1 956 , but 
m<N ing  of the audio v i sual shop in  1 952 and 
lack of funds in 1 95 5-56 caused a cancellat ion 
of plans. 
The pu rpose of each show was to take the 
E xtens i on Serv i ce and South Dakota State to 
the people of the state. It gav e the peop le  
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an opportuni ty to di scuss problems w ith the 
Extens i on spec i ali sts and ask quest i ons . Ex­
tens i on spec i ali sts were afforded an oppor­
tun i ty to learn about problems di rectly from 
farm people . 
P repa r i ng th i s  type of exhi b it  was a la rge 
undertaki ng ;  i t  i nvolved several thousand 
dollars plus the t ime of the speci al ists who 
t ravelled w ith i t .  Its promoti on ,  therefore , 
was extens ive so that people o.i er a w i de area 
were i nformed and encouraged to attend . 
For each show an exh ib i t  comm i ttee selected 
the theme and name for the show , des i gnated 
the subject matter areas to be i ncluded i n  the 
booths and dete rmi ned where the exhi bi t would 
be shown. 
E xtens i on spec i al i sts in the des i gnated 
subject matter areas determi ned the top i cs to 
be featured i n  thei r respective booths and 
accompan i ed the booth on the tour .  They sub­
m i tted rough sketches of the i r i deas to Mi lo 
Potas, V i sual A i ds Spec i alist .  Sketches 
i ncluded the word ing for charts , detai ls for 
models and explanati ons of other di splays . 
Potas desi gned the booths and l i ght i ng and 
bu i lt most of the models . He had help for let­
ter i ng on some of the charts--George Buntley , 
soi ls cartographer i n  1950 and perhaps 1951 and 
1952 , a commerc i al art i st for a week i n  1954 , 
and J ames Campbell i n  1957 . 
Photographers J ohn Gerken (1950 , 1951 and 
1952) and Lee Sudlow (1954 , 1957 , 1965 and 
1966) assembled and prepared colored photo­
graphs and sli des and sli de projectors for 
di fferent booths . They also prov i ded pro­
j ectors for the 110., i es that were shown as 
part of several of the shows . 
Dur i ng the early 1950s the audi o  v i sual shop 
was located on the thi rd floor of Old Extensi on 
Bui ldi ng. Raw mater i als were car r i ed up and 
f i n i shed products down three fli ghts of stai rs 
for the 1950 show . However , the shop equ i p­
ment was moved to the Agronomy Seed house 
where the 1951 and 1952 exhi bi ts were con­
structed. Then the shop was mov ed to the 
basement of North . The ti me requ i red for 
mo.i i ng precluded the bu i ld ing of a show for 
1953 , but exh i b i ts for 1954 and 1957 were 
constructed at that locat i on.  Howev e r ,  North 
was di smantled and the shop was mov ed to a 
barracks that had been used for student 
hous i ng ,  where the exhi b its used i n  1965 and 
1966 were erected . 
A rented truck was used to transport the 
1951 show , but a truck was pu rchased that 
summer .  An enclosed box that The Sexauer 
Company no longer used for hauli ng seed was 
mounted on the truck , and "B i g  Red" was used 
to transport si x shows . 
Each county had a sponsori ng organi zati on 
and an o.i erall committee . The committee was 
responsi ble for local plann i ng ,  organi zat i on 
and promoti on of the show when scheduled for 
thei r area . For public i ty they used news 
stor i es ,  suggested ads , sli des for the theater 
and T .  V .  use , posters , badges and other mater­
i als prov i ded by the Extens i on edi tor i al staff .  
The local group also ar ranged for a su it­
able place to hold the show . Spec i f i cat i ons 
for 1957 were: 
1 .  Floor space of about 40 by 80 feet 
on f i rst floo r ,  access i ble for easy 
loadi ng and unloadi ng of exhi bi ts ;  
avai lable from 8: 30 a . m. to 5: 00 p . m.  
on day of show i ng; electr i cal cable 
to car ry 7 ,000 watts to selected spot . 
2 .  Room i n  same or nearby bui ld i ng sui t  
able for two or three showi ngs of a 
f i lm that accompani ed the exhi bi ts .  
3 .  A r range for help to clean the place 
before and after the showi ng and un­
load and load exhi b i ts i n  truck . 
P rov i de two chai rs for each booth . 
At each locat i on the county extens i on agent 
and local groups ar ranged for the use of the 
c ity aud itor i um ,  h igh school gymnas i um ,  Nati on­
al Guard Armory or some other sui table fac i ­
lity . V i sual A i d  Spec i alists drove  "B i g  Red" 
f rom town to town . They arr ived at each loca­
t i on at 8: 00 or 8: 30 a . m. Local people helped 
unload the truck . Subject matte r spec i ali sts 
arr ived a few mi nutes later .  Each speci ali st 
assembled hi s/her exhi b i t  in the "horse-shoe " 
shaped arrangement of booths . The doors opened 
at 10: 00 a . m .  i n  some years and at 10 : 30 a . m . 
i n  others.  The general publ ic  was admitted . 
At some locat i ons the local peop l e  prov i ded a 
food and dr i nk concess i on because the show con­
ti nued through the noon hour and unt i l  4 p . m.  
When the show closed for the day , the local 
people helped the Extens i on staff di smantle and 
load the exhi b its .  It  usually took about an 
hour and the show part i c i pants moved to the 
next locat i on where the process was repeated . 
Generally it was shown at four locat i ons a 
week . 
Few of the Extens i on staff attended all the 
show i ngs dur i ng any one year .  Generally two 
or three spec i al i sts took turns wi th each sub­
j ect matter booth and superv isors alternated 
for the theme booth whenever there was one . 
Farm ing i n  the F i ft i es 
The 9-booth exhi b it  was scheduled for 27 
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showings in 25 counties- -Beadl e (2), Brown, 
Brookings, Brul e, Davison, Dewey, Dougl as, 
Edmunds, Fal l River, Grant, Haml in, Hanson, 
Lincol n, Lyman, McCook, Miner, Minnehaha, 
Pennington (2), Perkins, Roberts, Spink, 
Sul l y, Turner, Union and Yankton--during 
January and February of 1 950 . It concl uded 
at Farm and Home Week on the campus of SDSC . 
A storm prev ented the showing in Edmunds 
County . 
Mil o Potas accompanied the show on the 
entire tour to superv ise the l oading and 
unl oading and tend to dozens of behind the 
scenes tasks . Attendance ranged from 254 
at El k Point to 1, 927 at Mil bank and 2,461 
for two showings in Huron . Total attendance 
was 1 7, 821 for an average of 685 at each of 
the 26 showings . Movies were shown at 22 
l ocations with a total attendance of 4,525 . 
Such favorabl e reaction was received from 
visitors that the decision was made to sponsor 
a simil ar ev ent the next year . 
The Exte.n-6io11 Suvic.e Review for June 1950 
carried the fol l owing comments: 
"Those who saw South Dakota's travel ing 
exhibit liked it--l iked its informative val ue, 
its interesting arrangement and its cl ever 
il l ustrations that showed cl earl y and con­
cisel y some of the answers to farmers' prob­
l ems in a changing worl d.  In fact, farmers 
and homemakers l iked it so much that col l ege 
president F .  H. Leinbach received many l etters 
commending its val ue . 
"Farming in the 1950s was expertl y prepared 
• . •  Its bul l etl ike presentation was aimed at 
promoting greater diversification in South 
Dakota farming, especial l y  in the light of 
about 25% reduction in corn and wheat acreage 
and the need for an effective grassl and agri­
cul ture to better maintain fertil ity of the 
soil . 
"The exhibit graphical l y  suggested how to 
obtain the goal s of increasing the acreage of 
feed crops, al fal fa, sweetcl ov er, soybeans, 
tame grasses and the like . 
"In e1 ery county it attracted l arge crowds­
-this despite the bel ow-zero weather and, in 
some instances, icy bl izzards • . .  The 9-panel 
exhibit covered such subjects as crops, soil 
management, l iv estock feeding, dairy, poul try, 
weed control and corn borers and was designed 
to promote questions by persons who viewed it . 
"On the tour 24 counties were covered (26 
showings) from January 20 to March 3 .  The 
strenuous schedul e was strictl y adhered to. 
Onl y 1 day was missed . The 1- and 2-day 
showings, erecting and dismantl ing the ex-
hibits, and traveling at night was a very 
tough assignment but special ists and agents 
said it was worth it . "  
Fam i l y Fa rm i n g 
Ten subject matter exhi bits operated by 
E xtension special ists and a theme booth manned 
by Extension superv isors were incl uded in the 
1951 show . It was displ ayed in 39 counties-­
Aurora, Beadl e, Brown, Bon Homme, Brookings, 
Butte, Charl es Mix, Cl ark, Cl ay, Codington, 
Corson, Custer, Davison, Day, Deuel , Edmunds, 
Grant, Haakon, Hamlin, Hand, Hughes, Hutchinson, 
Jeraul d, Kingsbury, Lake, Lawrence, Lincol n, 
McCook, Marshal l ,  Miner, Minnehaha, Moody, 
Perkins, Roberts, Sandborn, Tripp, Turner, 
Wal worth and Yankton. 
The titl e "Famil y Farming" proved to be a 
very good and popul ar one among the peopl e of 
the state . It was of particul ar interest to 
women because fine exhibits were of special 
interest to the homemaker . 
Though Mil o  Potas constructed the 11  exhi­
bits, ill ness prevented him from attending the 
showings . John Gerkan, another Visual Aids 
Special ist, made the tour . Attendance ranged 
from 170 at Phil ip and 221 at Spearfish, both 
l ow popul ation counties, to 2,094 at Webster 
and 2,161 at Watertown. Total attendance was 
33,478 for an av erage of 858 at each l ocation . 
Attendance was 11,920 at the movies which were 
shown as part of 36 of the displ ays . With a 
turnout like that, there is littl e wonder that 
pl ans were initiated to hold another show the 
fol l owing year . 
Fortified Farming 
E l even subject matter exhibits and the theme 
booth emphasized the need for efficiency in 
production in 1952 . The show was schedul ed for 
26 days in 25 counties--Beadl e, Brown, Bennett, 
Bon Homme, Brul e, Corson, Davi son, Day, Deuel , 
Dougl as, Fal l River, Gregory, Hutchinson, Hyde 
(2), Kingsbury, Lake, Lyman, McCook, Meade, 
Minnehaha, Potter, Roberts, Spink, Turner and 
Union . 
Some fel t that the °' era l l qual ity of the 
exhibits was better than for either of the two 
previous shows . There were more and better 
visual aids . Howe1 er, the weatherman did not 
cooperate ful l y  and bl izzard conditions forced 
the cancel l ation of sev en showings- -Aberdeen, 
Lemmon, Hutchison, Hyde (2), McCook, and 
Gettysburg. 
Attendance ranged from 1 55 at Sturgis and 
179 at Madison, during snow storms, and 200 to 
300 each at Chamberl ain, Presho and Minnehaha 
to 1, 324 at Webster and 1 , 468 at Huron for a 
total of 11, 848, an av erage of 623 at each 
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show ing .  Mov i es shown at 17 of the towns 
attracted 4, 115 v i ewers . 
Plans were i n i ti ated for another exhi b it  
the next year, but M i lo Potas was mov i ng hi s 
shop and d id  not have the t i  me to pre pa re 
another set of exh ib i ts. 
Better Fa nn i ng--Better L iv i ng 
Ten subject matter booths and one central 
theme booth made up the show for 1954. It 
appeared i n  25 counti es--Brown, Charl es M i x, 
Clark, Corson, Dav i son, Faulk, Grant, Gregory, 
Hardi ng, Hutchi nson, Hyde, Lake, L i ncoln, 
McCook, McPherson, Marshall, Meade, Penn i ngton, 
Perki ns, Potter , Roberts, Sanborn, Tr i pp and 
Walworth . Mov ies were shown 43 t i mes at 23 
locat i ons to 4 !087 v i ewers . 
Th i s  show was un i que i n  that all five  
div is i ons--Agri culture, Engi neeri ng, General 
Sc ience, Home Econom i cs and Pharmacy had 
booths i n  i t .  
Blizzard condi t i ons held attendance to 185 
at Mobri dge and 383 at Sturgis .  At other loca­
t i ons attendance ranged from 191 at Buffalo 
and 255 at Rap i d  C i ty to o; er 1,000 each at 
Huron, Lake Andes, M i tchell, Faulkton, Park­
ston, Leola and Bri tton . Total attendance 
was 18, 204 for an av erage of 7 28 at each of 
25 locat i ons. 
Fami ly Farm i ng For '57 
The exhi bi t comm i ttee met i n  1955 and made 
tentative plans to sponsor a show i n  1956 . 
Howev er, due to lack of funds and li m ited ti me 
of M i lo Potas and se,, eral other spec iali sts, 
i t  was not poss i ble to go to the fi eld i n  
1956 . 
When the comm i ttee started work early i n  
1956 to plan and de,, elop i deas for a traveli ng 
exhi b i t  i n  1957, the general i dea of an o; er­
all sho� for farm and home de,, elopment was to 
secure a we l l-balanced group of exhi b its re­
lated to the busi ness of farm i ng and home­
maki ng .  
The ma i n  object ives of the show were: to 
help the farmer and homemaker develop the i r  
resources, money and effort ; t o  produce qual­
i ty products that were i n  demand and yet be 
able to cut costs, save labor and materi al, 
i ncrease profi ts; and to secure a more sat i s­
fy i ng fam i ly liv i ng through improved farm and 
home pract i ces. 
When all exh i b i ts were planned it appeared 
that " Fam i ly Farm i ng For '57" would be a good 
t itle . The commi ttee had expected more exhi ­
b i ts of i nterest to homemakers, but spec i al­
i sts i n  those areas fai led to come forth w ith 
an exhi bi t .  
Potas desi gned the booths and fl ourescent 
li ght i ng .  The booths were constructed by B 
and W Manufacturi ng Co . of S i oux Falls . S i mi ­
lar to the booths used i n  earli er shows, they 
consi sted of two tables 3 feet hi gh, 2 feet 
w i de and 4 feet long whi ch were spaced 2 feet 
apart and attached perpendi cular to the back­
ground that was 8 feet wi de and 7 feet high.  
The usable space consi sted of the two tables 
and the upper 4 feet of the back. 
Construct i on and pai nt i ng of booths was 
greatly i mproved o; er prev i ous years . They 
were more easi ly assembled, di smantled, loaded 
and unloaded . 
M i lo Potas bui lt a l arge number of out­
standi ng scale models accurate to the mi nutest 
detai l, and developed several rotati ng or 
otherwi se mobi le exhi b its requested by spe­
ci ali sts . Lee Sudlow assembled and prepared 
colored pi ctures and sli des for sli de projec­
tors whi ch were used in some booths to present 
a story wi th a seri es of sli des . 
Sudlow ' s  bi ggest responsi bi li ty was the key 
or theme booth- -a  48-sl i de seri es wi th narra­
t i on- -whi ch told the story of the Extensi on 
Serv i ce, Experi ment Stat i on and SDSC . 
Practi cally all the materi al that went 
i nto the construct i on of booths was new . 
Much of the materi al from the old booths was 
used for the constructi on of boxes, frames 
and contai ners for transportat i on of models, 
projectors and a mult i tude of equ i ment and 
suppli es for the show . Expenses for the 
construct i on and preparat i on of the show 
were $4, 134 .98 .  
T i tles for the 10 subject matter booths 
were : 
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1 .  The Modern Way to Better Hay--Ag .  
Engi neer i ng .  
2. Mak i ng Farm Management and Market i ng 
Dec i s i ons-Ag . Econom i cs .  
3 .  For Insect Control - -Use R i ght Tool 
(Insecti ci de)--Entomol ogy . 
4 .  How Do You Manage (fam i ly resources)-­
Home Econom i cs.  
5 .  Keys to Successful Crop Product i on-­
Agronomy . 
6 .  $500 per Acre (home grown fru i ts and 
vegetables)--Horti cu l ture and Home Ee . 
7 .  Housi ng and Self-Feedi ng Dai ry 
Cattle--Dai ry . 
8 .  Can You Lower Egg Producti on 
Costs--Poultry . 
9 .  Gett i ng The Most From Feeds--Ani mal 
Husbandry . 
10 . Can Th i s  year ' s  Moi sture Grow Next 
Years Crops?--Agronomy . 
J im  W i lkelm was h i red for 6 weeks to driv e 
the truck . Mi lo Potas and Lee Sudlow alter­
nated on the tour to take charge of load ing, 
unload i ng and the show i ng of the mov i es . 
The show appeared in 24 towns- -Clear Lake, 
S isseton, Webster and Lake Preston on January 
15-18; P i erre, Gettysburg, Mobr i dge and Roscoe 
the week of January 22; Lemmon, Newell, Custer 
and Mart i n the week of January 29; Ph i l i p, 
Chamberla in, M i ller and Redf i eld the fi rst 
week of February; W i nner, Armour, M itchell 
and Parker February 12-15; and Dell Rap i ds, 
Br i dgewater, Yankton and Howard dur i ng the 
week of February 19 . 
" The Agr i cultural Story", "the Rumen Story" 
and "Three Squares " were the ti tles of mov ies 
shown in rooms near the ma i n show . 
V i ewers of the show sa id that it was the 
best of the fiv e trav el ing exh i bi ts in agr i ­
cultural fi elds but that the show needed more 
exh i bi ts for the homemaker . 
Attendance at the ma in show ranged from 250 
at Howard and 175 at Mobr i dge to 1,366 at 
Mart in, but was w i th in 150 of the 560 av erage 
at most other locat i ons for a total of 13,421 .  
The mov ies attracted 1,612 v i ewers for the 3 1  
show ings at 17 locat i ons . 
Surv eys conducted dur i ng the spr ing of 1957 
ind i cated that sent iment for cont inu i ng the 
exh i bits was v ery hi gh among county agents and 
the i r county leaders, howev er, 19 of 29 spe­
c i al ists v oted for an exh i bi t in 3 or 5 years . 
Farm and Home Show 
Another trav eli ng exh i bi t ent i tled "Farm 
and Home Show" went on the road dur ing the 
w inters of 1965 and 1966 . 
I n  1965 the 11-booth show appeared in 17 
c i t ies--Woonsocket and W i llow Lake, January 
13 and 14; Br i tton, Eureka, Faulkton and 
On i da, the week of January 19; Hot Spr i ngs, 
Sturg is, Buffalo and Dupree the next week; 
Wall, Murdo, M i ss i on and Wagner dur i ng the 
f i rst week of February; and Centerv i 1 1  e, 
Salem and Colman on February 9, 10 and 11 . 
A total of 5,050 people attended the exh i b its 
w i th an av er age attendance of 297 at each 
1 ocat i on. 
Because of the success of the 1965 show, 
i t was repeated w i th few changes the follow i ng 
year . The 1966 Farm and Home Show appeared in  
17 c i t i es : W ilmot, Webster, Aberdeen and Ar­
l ington the week of January 17; Lemmon, Fa ith, 
Belle Fourche and Rap id C ity the week of 
January 24; Ph i l i p, Mart i n, W i nner and P i erre 
dur i ng the th i rd week; and P i erre, Mobr i dge, 
M i ller, Plank i nton and Tyndall the week of 
February 7 to 11 . Attendance ranged from 120 
on a stormy day at P i erre and 155 at Rap i d 
C ity to 525 at Tyndal 1 and 625 at Aberdeen for 
a total of 5,150--an av erage of 303 at each 
locat i on . 
Forty-three spec i al i sts and superv isors 
each spent at least one week attend i ng an 
exh i bit .  The exh i bits in 1966 were ent itled : 
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1 .  Topsoi l Management Insures Full Returns 
--proper use of fert i li zer increases 
prof it 
2 .  Crops and Robbers - weeds, insects and 
plant di seases cost each farmer more 
than $1,000 annually 
3 .  Green Grass G iv es Greater Gra ins--plant 
d i fferent pastures to grasses w i th di f­
ferent grow i ng per i ods and graze each 
dur ing the most product iv e per i od to 
get 6 to 7 months of graz i ng and h i gher 
ga ins 
4 .  Educat i on Pays--learn i ng and earn i ng go 
hand in hand 
5 .  Dev elop i ng our Resources--econom i c 
goals to be obta i ned by 1975 
6 .  Opportuni t i es for South Dakotans 
7 . Prepare for Rural Emergenc ies 
8 .  Add Eggs in Place of Acres- - bolster the 
fami ly income 
9 .  Wean More P i gs and Sav e more Lambs- -a 
way of increas i ng prof i t 
10 . More Beef Per Acre and Beef Cattle 
I mprov ement - proper feed i ng, breed i ng 
and records are keys to better net 
returns 
11 . Da i ry Product i on = Prof it?--analyze 
your returns for labor 
CHAPTER XI I 
AGR ICULTURE DI V IS ION 
The D iv i s i on of Agr i cu l ture was created in  
1923. On March 15 the Board of Regents met at 
Aberdeen. Upon mot i on, the fol l ow i ng spec i f i ca­
t i on of the dut i es of the Dean of Agr i culture 
was passed : " The dut i es of the Dean of Agr i cu l ­
ture shall  be to hav e, under the di rect i on of 
the Pres i dent, genera l superv i s i on of a l l agr i ­
cultura l activ i t i es at State Co l l ege, i n  exten­
s i on, exper i mentat i ons, and i nstruct i ons. H i s  
a uthor i zat i on sha l l  be necessary for a l l agr i ­
cu l tura l expend i tures--the employment of a l l in­
structors and emp l oyees, and the purchase of a l l 
a gr i cu l tura l equ i pment and supp l i es. He shall 
be the d i rect and activ e super i ntendent of a l l 
farm i ng operati ons. He sha l l  ass i gn superv i sory 
a uthor i ty in the breedi ng, feed i ng and care of 
col l ege herds to the agr i cu l tura l facu l ty w i th a 
v i ew to eff i ci ency and economy. He sha l l  make 
an annua l  report to the Presi dent of the co l l ege 
of all farm i ng operati ons, the cond i t i ons of the 
herds, and make recommendati ons as for the suc­
ceed i ng year"  (Regents M inutes). 
The Dean ' s  off i ce was l ocated in  Room 212 
on the second f l oor of the Agr ic u l ture and 
Adm in i strat i on Bu i l d i ng (now ca l l ed Adm i nis­
trat i on Bu i ld i ng).  H i s  off i ce was at the top 
of the sta i rs i n  the south ha l f  of the bu i l d­
i ng that was completed in  1 913. I n  August 
1952, the off i ce was mov ed to the new l y  com­
p l eted Agr i cu l tura l  H a l l .  I t  was l ocated near 
the east entrance in  a 5-room su i te in  room 
154 where it rema i ns at th i s  wri t i ng. 
The Dean of Agri cu l ture had charge of res i ­
dent instruct i on i n  agr icu l ture wh i ch i ncl uded 
col lege students and the School  of Agr i culture. 
It a l so incl u ded the l iv estock kept for i nstruc­
t i ona l purposes. He took charge of Statew i de 
Serv ices wh i ch was created i n  1923. He a l so 
had charge of the Farm Serv i ces wh i ch produced 
and processed much of the feed and forage 
needed for the ra i s i ng of sev era l  classes of 
l iv estock. 
Thou gh the regents mi nutes spec i f i ed that 
"h is  author i zati on sha l l be necessary for a l l 
a gr i cu l tura l expenses," federa l  regu l at i ons 
requ i red the D i rectors of the Exper i ment Sta­
t i on and Extens i on Serv i ce to si gn for the 
expend iture of a l l federa l  funds. Conse­
quentl y, i t  appears that the Dean d i d not 
a uthori ze the expend i ture of Exper i ment Sta­
t i on funds unt i l 1959 or the use of Extensi on 
mon ies unt i l 1971. 
DEANS OF AGRICULTURE 
Chr ist i an L arsen, MSA 
A l fred M. Eber l e, MS 
Dr. Ephr i am H i xson 
Dr. Orv i lle G. Bent l ey 
1923-1939 
1940-1958 
1954-1957 
1958-1965 
Dr. Duane C. Acker 
Dr. Delwyn D. Dearborn 
Dr. Raymond A. Moore 
1965-1974 
1974-
The sa l ary l i st of 1923-1924 shows that C. 
L arsen, MSA ( Master of Sci ence in  Agr ic u l ture) 
had been appo inted Dean on J u l y  1, 1923 (K-68). 
L arsen reti red December 31, 1939. A. M. 
Eber l e, who ha d been D i rector of Extens i on 
Serv i ce for 7 yea rs, became Dean on J anuary 1, 
1940. 
Duri ng the earl y  1950s, J ason S. Webster, 
who had been a full -t i me classroom instructor 
in Agronomy, started to work part-ti me in the 
Dean's off i ce. He was concerned onl y  w i th 
res i dent instruct i on of co l l ege students in  
agri cu l ture. In  1956 he became a fu l l - t i me 
Ass i stant to the Dean i n  charge of res i dent 
i nstruct i on. 
The Board of Regents author i zed the crea­
ti on of a new posi t i on i n  1953  w i th the title 
--Ch i ef, D i v i s i on of Agr ic u l ture. "The pos i ­
ti on w i l l  be comparabl e t o  an adm i n i strat i v e  
v i ce presi dent in  charge of a l l agri cu l tura l 
act iv i t i es. The new posi t i on w i l l  prov i de for 
cont i nu i ty of p l ann i ng for changes of person­
nel and the reorgan i zati on that w i l l  be dev e­
l oped as a result of personne l rep l acements " 
(K-116). 
Dr. Ephr i am H i xson of the Univ ers ity of 
Nebraska was sel ected as the new Chi ef, Div i ­
si on of Agr icu l ture i n  J uly 1954. He was to 
beg i n  work on September 1 (K-19 ) .  On Apr i l 
16, 1957, Pres i dent Hea d l ey rel i ev ed H i xson of 
h is  responsi bi l it ies and d i rected hi m to take 
ov er the Graduate Program. On August 28, 
1957, Dr. H i xson subm i tted h is res i gnat i on 
(K-122). 
In J anuary 1958 the Board of Regents estab­
l ished a Dean-D i rectorsh i p  for the D i v i s i on of 
Agr icu l ture (K-126), and Dean Eberl e  ret i red on 
J une 30. 
Dr. Orv i ll e  G. Bentley became Dean of Agr i ­
cu l ture on October 1, 1958. He took the titles 
of Dean of Agr i cu l ture, Di rector of Exper i ment 
Stati on and D i rector of Res i dent Instruct i on and 
sel ected Dr. J ohn Stone as D i rector of Exten­
si on. Dr. Burton L. Bra ge was named became 
Ass i stant D i rector of Resi dent Instructi on and 
Dr. A. L. Musson became Ass i stant to the 
D i rector of Exper i ment Stat i on. 
After Dean Bent l ey res i gned in 1965 to become 
Dean and D i rector at the Univ ersi ty of Il l i no i s, 
Dr. Duane C. Acker assumed Bentley ' s  t it l es and 
responsi bi l i t i es in February 1966. Dur i ng h is  
-114-
tenure ,  Brage and Musson became Assoc i ate D i r­
ectors .  Stone res i gned in  1 971 and Dean Acker  
took the ti tle of D i rector of Extens i on .  
I n  1 974 Acke r  res i gned to become Chance l l o r 
of Ag r i cu l ture at the Univ ers ity of Neb rask a .  
H i s successor ,  D r .  De l wyn D .  Dea rborn , named 
B rage , Young and Moore ( Musson 's successor) as 
D i rectors of Res i dent Instruct i on ,  Extens i on 
and Exper i ment Stat i on in  1 974 . A yea r  l ater 
the i r t it l es were changed to Assoc i ate Dean 
and Di recto r .  
NAME CHANGE 
In 1 964 when the name of the col l ege was 
changed to South Da kota State Univ ers ity , the 
Div i s i on of Ag r i cul ture became the Col l ege of 
Agr i culture and Bi o l og i cal Sc i ences . 
DEPARTMENTS 
As a gene ral  ru l e , the depa rtments in  the 
Agr i cultura l Exper i ment Stat i on and the Ag­
r i cul ture D i v is i on were the same .  Howev e r ,  
the re were some d i ffe rences . 
Stati on Bi ochem i stry was a depa rtment in 
the Expe r iment Stat i on from the beg i nn ing .  I t  
was  not a teach ing depa rtment and di d not be­
come a pa rt of the Ag ri cul ture D iv i s i on unt i l 
1 958 when the Exper i ment Stat i on actua l l y 
became a pa rt of the D i v i s i on .  
I n  contrast , the Schoo l of Ag r i cul ture , 
F a rm S erv i ces and Statew i de Serv i ces d i d  no 
resea rch . Consequentl y ,  they were not a pa rt 
o f  the Exper iment Stati on but became a pa rt of 
the Ag r i culture D i v i s i on when it was organi zed 
in 1 923 . 
Other  depa rtments , whose resi dent teaching 
respons i b i l i t i es came under  the jur isd i cti on 
o f  the Ag r i cu l ture D i v is i on in 1 923 i nc l uded 
Ag ronomy , An i ma l  H usband ry ,  Da i ry ,  Horti cu l ­
ture and V ete r ina ry .  I t  a l so inc l uded Pou l try 
whi ch became a teach ing depa rtment in 1 917  
( S-44) , but di d not engage in  resea rch unt i l 
1 92 5  ( C i r 1 23) . 
A l so in  1 92 5 , the depa rtments of Ag r i cu l ­
tu ra l  Eng inee r ing , Farm E conomi cs and Rura l 
Soc i o l ogy were organi zed . L i k e  other  depa rt­
ments , res i dent teaching functi ons were 
gCN erned by the D i v is i on and resea rch ac­
tiv i t i es by the Exper i ment Stat i on .  F a rm 
E conom i cs was renamed Ag r i cul tura l E conom i cs .  
L ater it  was named E conom i cs Depa rtment and 
some teachi ng was done in the D iv is i on of Arts 
and Sc i ences . 
Home E conomi cs resea rch was done under the 
ausp i ces of the Exper i ment Stati on beg i nn ing 
i n  1 926 , but teach i ng came unde r  the jur isd i c­
ti on of the D iv is i on of Home Econom i cs .  
Resea rch act iv it i es i n  P l ant P atho l ogy 
became a permanent pa rt of the Exper iment 
Stat i on in 1 940 .  Res i dent instruct i on was 
be ing hand l ed by the Botany-Bacteri o l ogy­
Pathol  ogy Depa rtment . It was pa rt of the 
Genera l Sc i ence D i v is i on unti l 1 941  when the 
depa rtment was transfer red to the D i v is i on of 
Ag r i cu l ture (Regents mi nutes) . Its name was 
shortened to Botany- Bacte r i o l ogy in 1 950 when 
some of its teach i ng responsi b i l i t i es were 
transferred to the P l ant P atho l ogy Depa rtment . 
Th i s  Botany-Bacte r i o l ogy Depa rtment rej o i ned 
the Exper i ment Stat i on in 1 961 . A yea r  l ate r 
j t  was div i ded into the depa rtments of Botany 
and Bacter i o l ogy . The Botany Depa rtment was 
renamed Botany-Bi o l ogy in 1 967 and B i o l ogy 
Depa rtment in 1 979 . The Bacter i o l ogy 
Department a l so was renamed . It became the 
M i c robi ology Depa rtment . 
In 1 953 res i dent instruct i on for Ag r i cu l ­
tura l Eng ineer ing was transferred from the 
Agr i culture D iv is i on to the Eng ineeri ng 
D i v i s i on (K-1 16). After the transfe r ,  student 
enrol l ment in eng ineeri ng exceeded that of 
a g r i culture for the fi rst ti me in sev era l  
yea rs .  Resea rch act iv it i es cont inued under  
the ausp i ces of the Ag r i cu l tu ra l Experi ment 
Stat i on and the curri cu l um for Mechan i zed Ag r i ­
cul ture rema ined under  the jur isd i ct i on o f  the 
Div is i on of Ag ri cul ture . 
The W i l d l i fe Department was formed in 1 963 
by sepa rat ing the wi l d l i fe sta ff from the 
Entomol ogy-Zool ogy Depa rtment . 
The An i ma l  Husband ry and P ou l t ry Depa rtments 
were merged J u l y  1 ,  1 967 , form ing the Ani ma l  
Sci ence Depa rtment . Two yea rs l ater the 
depa rtments of Ag ronomy and P l ant P atho l ogy 
were s imi l a r l y  merged to form the P l ant Sc i ence 
Depa rtment . 
On J u l y  1 ,  1 979 , the Entomol ogy-Zool ogy 
Depa rtment was di sso lv ed . Entornol ogi sts were 
transferred to the P l ant Sc i ence Depa rtment . 
Zoo l og ists became members of the Depa rtment 
of Botany-Bi ology wh i ch was renamed B i o l ogy 
Department . 
On Ju l y  1 ,  1 980 , the Agri cu l ture D i v is i on 
i nc l uded the Fa rm Serv i ces Depa rtment and 
Statew i de Se rv i ces and most of the depa rt­
ments in the Exper i ment Stat i on--Agr i cu l tura l 
Eng i neer ing , Ani ma l  Sc i ence , Bi o l ogy , Da i ry 
Sc i ence , Econom i cs ,  Hort i cul tu re-Forestry , 
M i c rob i o l ogy , P l ant Sc i ence , Rura l Soc i o l ogy ,  
Veter i na ry Sc i ence ,  and W i l d l i fe and F i she r i es 
Sc i ences . 
RESIDENT INSTRUCTION 
The maj or  responsi b i l i ty of the D i v is i on 
was res i dent instruct i on both at the Col l ege 
l ev e l and in  the School of Ag ri cu ltu re .  
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College 
The Agriculture D iv ision had the responsi­
bility of training the great maj ority of the 
agricultural serv ice personnel of the state, 
such as county agents, v ocational agriculture 
high school tea che rs and veterans ' i nst ruc­
tors . Al so, many such personnel as soil con­
serv ation serv ice technicians, game and fish 
biologists, weed control superv isors, and 
State Depa rtment of Agriculture inspectors 
and analysts a re agriculture graduates 
(LAD-2) . 
In addition, a great number of teachers  and 
resea rch people in the Agriculture Div ision 
receiv ed their undergraduate training at State 
College (LAD-2) . 
There wa s a steady increase in the percent 
of  South Dakota fa rmers who had studied at 
State College . Industry and business  were 
requesting more agricultural graduates e1 ery 
yea r .  All pa rts of the world were anxious to 
get agricultural leadership from such schools 
as State College (LAD-2) . 
The Agriculture Div ision also acted as a 
serv ice div ision for many students of other 
div isions . Many courses in botany, bacte rio­
logy, zoology, sociology and economics  were 
taken by students outs ide the Agriculture 
Div ision (LAD-2) . 
School of Agriculture 
The School of  Agriculture wa s a depa rtment 
in the Div ision of Agriculture, organized to 
p rov ide training in the les s  techni cal pha ses 
of  agriculture for older ru ral youth who ex­
pected to engage in fa rming, ranching or 
related activ itie s .  Training was  intensely 
p ra ctical with much of the instruction carried 
on in the ba rns, shops, laboratories and other 
college facilities . Instruction wa s of an 
adv anced nature as compa red to high school 
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agriculture and 4-H  club work .  A schedule of 
instruction for post-high school students wa s 
being stressed . Actually, the enrollees could 
be high school graduates, students who had 
some high school training or eighth grade 
graduates . The minimum ent rance age was 1 6  
yea rs . A definite inte rest in agriculture wa s 
es sential (LAD-2) . 
The schedule of instruction consisted of 
app roximately 36 subjects offered in the de­
pa rtments of Animal Husbandry, Agronomy, 
Engineering, Agricultural Engineering, Vet­
erina ry Science, Dairy Husband ry, Agricul­
tural Economics  and the School of Agriculture 
itself . Extra-curricular activ ities included 
liv estock judging, crops judging, music, 
bas ketball and debate . School opened the 
third week in October and closed the third 
week in March--a total of 20 week s of in­
struction (LAD-2) . 
Ov er 90% o f  those who had attended were en­
gaged in agriculture .  0v er 2,000 a 1 umni and 
former students resided in South Dakota--an 
av erage of about 30 persons per county (LAD-12) . 
G raduates and former students cont ributed 
much to the betterment of agriculture in South 
Dakota . Most of them were success ful breeders 
of 1 iv estock, producers of imp rov ed crops and, 
in gene ral, good fa rmers and ranchers  who were 
intensely loyal to State College and pa rtici­
pated in many agricultural activ ities spon­
sored by SDSC or othe r agencies interested 
in an imp rov ed agriculture (LAD-3) . 
App roximately 6% of  the School of Agricul­
ture enrollees continued their education and 
completed degree courses, most in agriculture, 
but a few in othe r profes sions . Profes sions 
ta ken up by such persons inc l uded high school 
teaching, county agent work, college pro­
fes sors, milita ry, lawyers and civ il serv ice 
work of one kind or anothe r (LAD-3) . The 
school was closed June 30, 1961 (K-54) . 
1 973 Aer ial View of  Campu s 
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CHAPTER X I  I I 
EAR LY BU I LD I NGS AND LAND 
The h istor i es by both Sewery and Kramer 
l i st the bu i l di ngs bu i l t  pri or to 1955 and 
"se.ve1!-tee.11 Ytcvu " l i sts those erected between 
1958 and 1975. Nei ther publ i cati on di scusses 
land acqu i si t i ons. 
Th is  chapter is  concerned pri mari l y  w i th 
some of the deta i ls surroundi ng the construc­
t i on ,  use and , i n  some cases , the demol i t i on 
of the ol der bu i ldi ngs , a few bu i ldi ngs of 
part i cul ar i nportance to the Plant Sci ence 
Department and l arger parcel s of l and used by 
a gr i cul ture. 
BU ILD INGS 
Records were not l ocated on many of the 
tenporary bu i l d i ngs that have long si nce 
di sappeared , but some i nformati on about maj or 
bu i l di ngs was obta i ned. 
Central 
The 1883 l eg isl ature appropri ated $20 ,000 
for the "Col l ege Bu i l di ng" (K- 27). Ori gi nal  
pl ans cal l ed for an edi f i ce w i th three parts , 
but onl y the south wi ng was bu i l t  (S-12). 
Northea st View of Centra l in 1962 
On Apri l  19 , 1883 , the di rectors that were 
appoi nted to OJ ersee the constructi on of the 
bu i l d i ng adverti sed for bi ds. On July 4 ,  the 
bui ld ing contract was awarded to a contractor 
from M ankato , M i nnesota. There was a ground 
breaking ceremony the next day (S-12). 
It was partl y enclosed before wi nter. How­
ever , duri ng the ensu i ng months snow dri fted 
i nto the basement , froze and packed so as to 
i njure to foundati on and wall s (S-12). It was 
completed i n  1884 i n  ti me for cl asses to begi n  
on September 2 4  (S- 1 3). 
In the basement there were fuel and boi l er 
rooms , j ani tors ' rooms , an apparatus room , phy­
si cal and chemi cal  laboratori es and a corri dor 
runni ng the ful l l ength of the bu i l d i ng. On 
f i rst fl oor was the ma i n  Col l ege off i ce ,  the 
Presi dent's private off i ce ,  �1atron's room , re­
cepti on room , rec itat i on room , chapel and a 
ful l -length corri dor. Second fl oor conta i ned 
the l i brary and read ing room , professors' room 
and three rec i tat i on rooms. The museum,  draft­
; ng room , rooms for mi croscopy and botany were 
on th i rd floor. There was a w i nd i ng sta i rway 
from the basement to the top of the tower 
(S-65). A l arge room on thi rd floor was used 
as a gi rl s '  dorfll i tory for a few months i n  1885. 
Central was the ma i n  off i ce bu i ld ing and ac­
qu i red the name "Ol d M a i n. "  It became the home 
of the departments of Agr i cul tural Econom ics ,  
Rural Soci ology and Pri nt i ng and Rural Jour­
nali sm before 1940--perhaps i n  1925 when they 
were organized. Speech , organi zed at the same 
t i me ,  was i n  the bui ld i ng after Worl d War I I  
and may have been i n  i t  at an earl i er date. 
The Student Bookstore and the Indu�vuo.£ CoUe.­
gian were in the bui ld ing unt i l  they mCN ed to 
Pugsl ey Uni on i n  1940. The Department of Ani ­
nal Sci ence mov ed to second fl oor duri ng World 
War II. The post off i ce and Pri nt i ng-Rural 
Journal ism Department mCN ed to the Pri nt i ng and 
Rural Journal i sm bu i l d i ng i n  1951 and the other 
(except Speech)  departments mov ed to Agri cul­
tural Hall i n  1952. Duri ng the next decade i t  
was occupi ed by the Speech , Fore i gn L anguages 
and perhaps other smal l er departments. It was 
razed in 1962 to make room for Shepard Hal l .  
South 
Bu i l t  in 1885 , it had three 3-room (study 
and two bedrooms for four students) sui tes on 
e i ther si de of a corri dor on each of three 
fl oors wi th l iv i ng and d i n i ng rooms , ki tchen 
and l aundry i n  the basement. Women students 
mov ed in  on Thanksg iv i ng day i n  1885. Men 
began usi ng i t  in 1887. 
Pri or to 1897 i t  was used for Experi ment 
Stati on l aborator i es ,  botany and zoology. It 
was cal l ed "Stat i on Bui ld i ng. " 
In 1918 i t  was moved 100 feet to the east , 
by ra i l ,  to r:iake way for the north hal f of the 
Adm i n i strati on Bu i l d i ng. It was remodeled and 
the Extensi on Serv i ce mCN ed into i t. Then i t  
was renamed "Extensi on Bui l d i ng" and later 
"Ol d Extensi on". 
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A stuccoed 3-story addition was added to the 
east end and a "lean-to" to the south si de. 
The "lean-to" housed the insect collection 
from 1935 to 1952 and was used as a music 
practice room in the 1960s and 1970s. 
Sou thwest V iew o f  Old Ex tension ( South) 1949 . 
The E xtension rad i o  recording studio and 
E xtens i on audio-visual aids shop were mov ed 
to North in 1951 and 1953 respect ively. 
E xtens i on adm i nistrat i on, many agri cultural 
spec i alists , and most of the secretarial 
staff mov ed to Agricultura l Hall in 1952; 
Home Economics specialists mov ed to the Home 
Economics and Nurs ing Building in 1969 ; and 
4-H mov ed to Scobey Hall in 1976. The bulle­
tin room was mov ed to basement from the 
Administrat i on Build i ng around 1950 . I t , 
the Agricultura l Editorial Staff and News 
Bureau (renamed University Relations) 
occupied the build i ng until 1981 when Univer­
sity Relations moved to the old classroom 
Annex. 
North 
I n  1887 an appropriation of $25,000 was 
made for a men's dormi tory (K-35). Construc­
tion was completed in 1887, but the girls 
moved from South into the new structure (K-
65). At first the gi rls occup i ed the upper 
two floors and the Chapel was on first floor. 
I t  housed the School of Agriculture most of 
the time from 1908 to 1961 (dormitory for a 
few years, off i ces and classrooms) and the 
pri nting laboratory from the late 1920s to 
1951. 
The E xtension radio studio was on second 
floor from 1951 to 1961 and the E xtension 
audio-visual aids shop in the basement from 
1953 to 1961 along with the property room for 
dramatics. The clock in the tower was donated 
by the classes of 1922 and 1923. Men who 
brought the i r  dates home (Wenona and Wecota) 
late complained that they didn't know what 
t i me it was (S-66). The buildi ng was dis­
mant l ed i n  1962 to make room for Shepard Hall . 
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Sou th V iew of Nor th in 1949 . 
Southeast V iew of President s  Home in 1954 . 
Woodbine Cottage 
President McClouth in 1887 built his own 
personal residence on the corner of Medary 
Avenue and 10th Street. He left in 1896. 
The next year a holding company composed of 
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Brook i n gs ci t i zens purchased the house to be 
used by the College ( K- 52) . A few years 
later the st ate purchased i t .  For a t i me 
i t  was used as a women ' s  dorm i t ory and also 
for the Mus i c  Department .  I t  beca rie the 
home of the College Pres i dent i n  1 903 a n d  
was used for that  purpose unt i l  1 97 5  ( K - 35) . 
Pres i dent Br i ggs liv ed i n  i t  from July 1 9 7 5  
when he ret i red as  Pres i dent unt i l  he re-
t i  red from act i v e  duty June 30 , 1 978 . 
Pres i dent Berg liv ed i n  priv ately owned 
quarters duri n g  that 3 -year per i od ,  but 
moved i nto  Woodbi ne Cottage when Bri ggs 
v acated i t .  
H ome Management House 
A wooden frame bu i ld i n g was bu i lt across 
the street south from Woodbi ne Cottage i n  1 890 
for use as a tra i n i n g  la boratory in home 
management .  Ev ery 6 weeks a d i fferent group 
of about si x home economi cs students lived i n  
i t. I t  was remov ed i n  1 980 t o  make room for 
a new Home Ma n a gement House . 
Electri c L i ght i n g 
Electri c li ghts were fi rst used dur i n g  com­
mencement i n  1 896 (S-35) . 
F i rst Chemistry Bu i ld i n g  
A br i ck bu i ld i ng was erected beh i nd  Central 
i n  1 89 7 .  I t  was destroyed by fi re i n  1 928 .  
The second chemistry bu i ld i n g was bu i lt a few 
yards farther north i n  1 92 9 .  Shepard H all was 
attached to the west end of the seco nd 
bu i ld i n g  in 1 964 . 
Agr i cultural Bui ld i n g 
The f i rst of three Agri cultural Bui ld i n gs 
bears the i nscr ipt i on "Agri cultural Bu i ld i n g 
1 899" and  is located i mmed i ately north of 
Agri cultural H all. Apparently it was used 
pri mar i ly for D a i ry .  Around the turn of 
the century it was referred to as "Da i ry "  
Bui ld i n g " . Later i t  was k nown as the "Old 
D a i ry Bu i ld i n g "  and graduates from the 
1 930s through the 1 950s remember i t  as the 
Southwest View of Agricu l tura l Building in 1914 . 
source of large , deli c i ous i ce cream cones . 
The D a i ry Department mov ed i n  1 962 . A 
year later i t  was used for plant physi ology 
research laborator ies on fi rst floor and 
the new Depa rt rnent of W i ldli fe on second 
floor . The physi ology la borator ies were 
mov ed to other quarters i n  1 9 7 1 . The 
bu i ld i n g  now bears the si gn "W i ldli fe and 
F i sheri es Sc i ences . " 
Armory-Gymnas i um 
The f irst of three armor i es to be bui lt 
duri n g  t i me of war was bu i lt d i rectly east of 
the Agr i cultural Bu i ld i n g i n  1 89 9 .  I t  was 
used as an armory unt i l  World War I ( 1 9 1 8 )  
when the "Barn " (second armory- gymnas i um) was 
bu i lt .  The fi rst bu i ld i n g housed Agri cultural 
E n g i neeri n g  offi ces , classrooms and shops for 
many years before i t  burned on J a nuary 28 , 
1 9 5 7 . The area i t  occup i ed was then used as 
a park i n g lot for Agri cultural H all . 
South V iew of Armory-Gymna sium in 1914 . 
Hort i culture Bu i ld i n g 
Records show that an appropri at i on was made 
i n  1 90 1  for a plant breed i n g bu i ld i n g  ( K -50 ) 
and  that a headhouse was bu i lt i n  1 898 a n d  a 
greenhouse i n  1 909 . An old photograph shows 
that the headhouse- classroom , wi th a "lea n to" 
greenhouse attached to the south si de ,  was 
located 200 to 300 feet southwest of South . 
Another photograph of i t  appeared i n  the 
1 886- 1 887 College C atalog . I t  was apparently 
mov ed stra i ght east a couple hundred feet from 
i ts or i g i n al locat i on .  Dr . R. M. Peterson , 
who lived i n  Broo k i n gs pr i or to enrolli n g  as a 
hort i culture maj or i n  1 940 , became a member of 
the faculty i n  the 1 950s and Department Head 
i n  1 965 , says that a larger greenhouse was 
attached to the headhouse at i ts new locat i on 
pri or to the construct i on of the Hort i culture 
Bui ldi n g  i n  1 901 . 
The Hort i culture Bu i ld i ng was located 
southeast of North and west of the headhouse . 
L a ter the Adm i n istrat i on Bu i ld i n g was bui lt 
west of the Hort i culture Bu i ld i n g .  One or two 
larger greenhouses were atta ched to the south 
s i de of the headhouse i n  1 909 .  The fi rst one 
was remov ed dur i n g  the late 1 9 70s .  
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Southwest V iew o f  Hor t iculture Bu i ld ing in 1 9 62 . 
The Hort i culture-Forestry Department occu­
p i ed the eastern port i on of fi rst floor . Ac­
cord i n g to P et erson, N. E.  Hansen sa i d  "I got 
the bui l d i n g  and they gav e me the keys to the 
back door, but I nev er got those for the front 
door" . The Entomo l ogy-Zoology Department had 
a classroom on f i rst floor and  teach i n g  lab­
orator i es and off i ces on second floor for may 
years . When i t  mov ed to Agr i cu l tural Hal l  i n  
1952, Hort i culture Forestry had the ent i re 
bu i ld i n g .  Howev er, most of the department 
mov ed to Agri cultural Hall i n  1977  a nd  others 
mov ed to the new greenhouse-headhouse-teachi ng  
complex, located northeast of the Plant 
Sc i ence Bui ld i n g in  1980 . 
West V iew of Physics-Engineer ing Bu ilding in 192 0s. 
Physi cs and  En g i neeri n g  Bui ld i n g 
I n  1901 a n  appropr i at i on of $40,000 was 
made for an en g i neeri ng  bui ld i n g ( K-50 ) .  
Bu i lt south of the Hort i culture Bu i ld i n g i t  
bears the  i nscri ption "Phys i cs, Eng i neeri ng 
1901 .  I I  
I t  was used for eng i neer i ng off i ces, c l ass-
rooms and shops unt i l  1954 when the new Eng i ­
neer i n g  Bu i ld i n g ( now Crothers Hall ) was com­
pleted . The old bui ld i n g was renamed So l berg 
H a l l i n  the early 1950s . 
West V iew of So l berg Hall in 197 1 .  
The roof  was repl aced i n  1970 .  Eng i neeri ng  
shops rema i ned on  the east ha l f  of the base­
ment fl oor, and the rema i nder of the bui ld i ng 
was used by sev eral departments duri ng  the 
next 25 years .  
The Extens i on ra d i o  stud i o, coll ege rad i o  
stat i on, KESD and  educa t i onal TV stat i on, 
KESD-TV, were in the basement from about 1961 
unt i l 1976 . 
South  V iew of Beef Barn in 1 91 4 .  
Beef Barn 
An appropr i a t i on was made in 1903 for a 
barn (K- 50) . A gambrel-roofed, wooden 
bui l d i n g  about 80 feet long  was bu i lt on West 
Farm near the campus . Res i dences for the 
liv es tock herdsmen were bu i lt east of the 
barn .  S .  C .  Salmon, a 1907 graduate, says 
he attended chemi stry l aboratory classes i n  
the south end of the hay loft . The herds of  
Here ford, Angus a nd  Shorthorn cattle used for 
teachi ng  were kept i n  the bu i ldi ng . I t  was 
d i smantled i n  1952 a nd the lumber used  to 
bu i ld hog barns on the new sw i ne  un i t .  Start­
i n g in the 1960s the area once occup i ed by 
the barn was used as a par k i ng l ot for the 
Econom i cs Department and for the motor pool. 
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W enona Hall 
The leg i slature in 1907 appropri ated 
$50,000 for a women 's  dormitory and spec i f i ed 
that half the money should be spent each year 
of the bi enni um (K-50) . It was bu i lt on the 
w est s i de of Medary Av enue and helped form a 
c i rcle of bu i ld ings  around the college mall. 
It conta i ned the Pres i dent ' s di n ing hall, 
u s ed for many organi zat i onal di nners for 
about 40 years, and was u sed as a women 's  
dorm itory . As a dormitory dur i ng the 1930s 
and early 1940s, it  was u sed pr i mar i ly by 
School of Agr i culture g i rls and a few fresh­
men. From 1942 to 1946 it serv ed as a 
barrack s for serv i cemen stat i oned at SDSC . 
As  enrollment grew it was u sed as a women 's  
dorm unt i l  P i erson Hall was completed in  
1965. 
Ea st View of  Wenona Hall in 1970 .  
S i nce then i t  has had a vari ety of  u ses . 
Among them was the SDSC alumni off i ce for 
s ev eral years pr i or to 1975 when Thompson 
Alumni Center was f i n i shed. The H er i tage 
M u seum was in  the basement from the early 
1960s unt i l  1979 w hen it mov ed to the liv e­
stock Pav i li on .  R emote Sens i ng mov ed into 
the basement in 1979 . 
Dai ry Barn 
A 1891-92 photograph showed the Dai ry 
bu i ld ing s  and farm bu i ldings  northwest of the 
i ntersect i on of Medary Av enue and 11th Street . 
In 1909 the leg i slature prov i ded $10,000 for a 
dai ry barn (K-58) . A bu i ld ing  s i m i lar to the 
beef barn was erected northeast of the mai n  
campus  on East Farm. Shortly after wards a 
house was bu i lt west of the barn to serv e as 
the res i dence for the da i ry herdsmen . I t  was 
razed in 1971 and Bri ggs  L i brary was bu i lt on 
the s i te i n  1976 . 
South View of Da iry Barn in 191 4 .  
Dairy Barn from football f ield (west) in 1914 .  
Agri cultural and Adm i ni strativ e Bu i ld ing 
An appropr iat i on of $100,000 was made for a 
bu i ldi ng in  1911 (K -57) . It was bu i lt in  1912 
between South and the Phy s i cs and Eng i neer ing 
Bu i ld i ng and i mmed i ately in  front of the Hort i ­
culture Bu i ld ing . At fi rst it  hou s ed agr i cu l ­
ture and the College adm in i strat iv e off i ces . 
In 1917 the leg i slature appropr i ated $100 , 000 
West View of  Administration Building in 1952 . 
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to complete and equ i p  Agri cultural Hall (K-62). 
The north half of the bu i ldi ng, called the 
Admi n i strati on Bui ldi ng, was comp l eted i n  1918 
(S-65). North was mov ed and the north w i ng of 
the Admi ni strat i on Bu i ld ing was bu i lt on the 
area formerly occup i ed by South. 
For many years i t  housed the college 
adm in i strative offi ces, the D iv i s i on of Home 
Economi cs, the D iv i s i on of Pharmacy, the 
adm in i strati on and several departments i n  
the D iv i s i on of Agri cul ture and some depart­
ments i n  the D iv i s i on of General Sci ence. 
Howev er, Agri culture moved out i n  1952 and 
Home Economi cs mov ed i n  1970. As the adm i n­
i strat i on expanded, i t  occup i ed part of f i rst 
floor and all of second fl oar. Pharmacy 
expanded i nto the area left vacant by Agr i ­
culture. Computer Serv i ces uti i l zed the 
east wi ng of the f i rst structure duri ng the 
1960s and 1970s. 
Wecota Hall 
An appropri at i on of $75,000 was made i n  1915 
for a gi rl's dorm i tory (K-62). It jo i ned 
Wenona Hall on the south. A year later a cafe­
ter i a  was opened i n  the basement (S-65). Many 
students earned the ir  board by worki ng i n  the 
k itchen or di n i ng room. It was closed i n  the 
m i d-1960s, probably 1965 when Medary Commons 
was completed. Wecota Annex was added to the 
west si de i n  1940 (K-130). 
Ea st s ide of Wec ota  in 1962 . 
Both Wecota and Wenona were used as barracks 
for sol d i ers dur i ng World War II. Wecota was 
used as a dormi tory for sev eral years after 
Wenona was closed. In fact, i t  was frequently 
used for OJ erflow for a few weeks duri ng the 
fall semester as late as 1980. 
Ani mal Health Laboratory 
The f i rst Veteri nary Bui ldi ng, bui lt pri or 
to 1891 was near the f i rst Da i ry Bu i ld i ngs. 
Five thousand dollars was appropri ated for an 
Ani mal Health Laboratory i n  1917 (K-62). It 
was comp l eted i n  1 920 and the Veteri nary 
Bu i ldi ng i n  1922 (S-65). 
The second bui ld ing was located between the 
f i rst two armori es. After Veteri nary moved to 
new qua rte rs, range management personnel of 
the Ani mal Sci ence Department off i ced i n  the 
bu i ld i ng unt i l 1976. Then members of the Bi o­
logy Department off i ced in the bui ld i ng. 
Heat Tunnels 
The 1917 legi slature appropri ated $15,000 to 
connect heati ng to on-campus bui l d i ngs (K-62). 
The heat tunnels from the heat i ng plant to 
other bui ldi ngs were constructed i n  1918. 
East Men's Hall 
Fol lowi ng World War I, the Coll ege took part 
i n  rehabi litati on work for wounded and di seased 
soldi ers for whi ch i t  received parti al rei m­
bursement from the federal government (S-31). 
There were 200 war wounded ass i gned to State 
Coll ege, but there was no dormi tory to handle 
them. The Budget Board authorized $53,000 for 
the project and the 1921 legi slature appropri a­
ted $55,565 (K-68). The bu i ldi ng, f i rst ca l l ed 
Veteran's Hall (S-65), was constructed on the 
west si de of Medary Avenue mi dway between 9th 
and 10th streets. It was ready for ace upa ncy 
i n  1920 (K -68) and was occup i ed i n  1921 (S-65). 
Ea st s ide of Ea st Men ' s  Ha l l  in 1962 . 
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The v i ne-cov ered, stuccoed , 3-story frame 
bui lding serv ed as a dormi tory unti l  after 
World War I I .  After that it serv ed for a 
var iety of uses unt i l  1977 when it was demo­
l ished . The s ite was corn erted to a parking 
lot for Thompson Alumni Center and Scobey Hall , 
wh i ch had been converted to an offi ce bui ldi ng .  
Poultry Bui ldi ngs 
The 1923 leg islature appropriated $8 ,000 to 
carry on poultry work (K-71) and the Poultry 
offi ces were completed in 1923 {K-130). The 
Poultry off i ces were bui lt i n  the College Grov e 
east of the mai n  campus . Other bui ld i ngs were 
bui lt and pastures di l ineated. They were di s­
mantled when the new Poultry Research Uni t was 
completed in  1968 . A year later Young Hall 
was bui lt at the approxi mate location of the 
offi ce bui ld ing . 
Poultry bu ilding s ,  Mat hews , Marr ied student 
hou s ing in 1 9 67 .  
Horse Barn 
The stone masonry bui ld ing was constructed 
i n  1925 (K-130) . It was bui lt wi th 2-horse 
stalls large enough to accomodate large Per­
cherons w ith box stalls for stallions . It was 
used pri mari ly for stabling horses used for 
teach i ng ,  but the Agronomy team occup ied one 
stall. In the 1940s Percherons were replaced 
by li ght horses , two Morgan mares at fi rst and 
Quarterhorses later on . 
L i ncoln Memorial L i brary 
The li brary , named in honor of the Presi dent 
who si gned the Morri ll Act , was bui lt in  1927 
{S-66) . A spec ial session of the leg islature , 
wh i ch convened from June 2 to July 1 ,  1925 , 
desi gnated that $254 , 199 from the Ci garette 
Tax Fund be used for the bui lding (K-85). 
The graduati ng classes of 1927 through 1930 
prov i ded funds for the constructi on of Sylvan 
Theatre immedi ately west of the li brary . Both 
the li brary and theatre were dedi cated by U .S .  
Presi dent Cooli dge on September 10 , 1927. 
Departments of English , Educati on and 
Mathemati cs were ei ther wholly or parti ally 
off i ced in the bu i ldi ng dur ing the 1930s and 
1940s . As enrollment enlarged and li brary 
demands increased , departments were m� ed . 
The li brary was mov ed to Bri ggs Li brary in 
1976 and was remodeled and assi gned to the 
Musi c Department . The department , wh i ch had 
always had second-class accomodat i ons , fi nally 
had excellent fac il it ies .  
Sylvan The at re serv ed as a beauti ful 
sett i ng for commencement excerc ises for many 
yea rs unti l  1973 when they were mov ed to Frost 
Arena in the HPER bui ldi ng (Now Stanley J .  
Marshall HPER Bui ldi ng) . 
Campani le 
The "trademark " for State College , the 
Campani le ,  was a gi ft from Charles Coughl i n ,  
a 1909 graduate . The cost was to range from 
$15 ,000 to $20 ,000 and it was to be located 
on a prominent part of the campus (K-79). 
It was bui lt in  1929 (S-66) for $75 ,000 at 
the extreme southwest corner of the ori g i nal 
tract of land purchased for the College--the 
southwest corner of the Mall . In 1960 a 
member of the landscape archi tecture class 
drew the spec i fi cati ons for the ornamental 
planti ngs near the structure . 
Agri cultural Hall 
Appropri at ions by the leg i slature for Ag­
ri cultural Hall included $400 ,000 i n  1947 , 
$400 ,000 i n  1949 and $125 , 000 i n  1951 (K-102) . 
The "L"  shaped bui ld i ng was bui lt at the north 
end of the College Mall and di rectly i n  front 
of the Agri cultural Bu i ld ing bu i lt in  1899 . 
The north-south leg of the "L" contained four 
floors wh i le the rest of the bui ld ing was only 
three stories hi gh .  
When the bui ld ing was occup ied i n  August 1952 , 
three sui tes of off i ces near the east entrance 
on the mai n  floor were used as adm ini strative 
offi ces by the Dean of Agri culture , Di rector of 
Experi ment Stati on and D i rector of Extension .  
Rural Soc i ology was west of the adm inistra­
tive offi ces . Plant Pathology had a sui te of 
off i ces at the north end of the mai n  floor and 
Ani mal Husbandry occup ied the remainder of the 
north wi ng .  
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South V iew of  Agricultural Hall in 1952 . 
Agronomy and Agricultural Economics sha red 
second floor, while Entomology-Zoology and 
Botany-Bacteriology sha red third floor and 
Station Biochemist ry utilized the basement 
floor .  
Plant Pathology left its space at  the north 
end of the main floor to Animal Husbandry in 
1955 . Animal Husbandry moved to the new Ani­
mal Science Building in 1976 . The next yea r 
Horticulture-Forestry mov ed into the space 
with its main office where Plant Pathology was 
once. 
In 1960 Agricultural Economics left pa rt 
of its space to Rural Sociology . When Rural 
Sociology mov ed to Scobey Hall in 1976, the 
remainder of second floor was assigned to 
Plant Science. 
Station Biochemist ry was in the basement 
until 1975 when it mov ed to the Animal Science 
Building . Two yea rs later the space was con­
verted to a crops quality laboratory for Plant 
Science . In 1981 the Soil Testing L aboratory 
w as al so mov ed to the basement . 
Dev elopment H all 
For  yea rs dormito ry space was ba rely ade­
quate .  In 1939, for example, the enrollment 
was 1,376, and all the rooms in Wecota, Wenona 
and East Men ' s  Hall were reserv ed when the 
writer a r rived on campus a few days before 
regist ration . A yea r  later, Scobey Hall for 
men and Wecota Annex for women were av ailable, 
but enrollment had increased to 1,501 . 
After World Wa r II, dormito ry facilities 
were woefully inadequate . Enrollment sur­
passed 2,000 in 1953 . That yea r  the State 
College Development Association erected a 
concrete block dormito ry on the southwest 
co rne r of the intersection of 11th Street 
and 14th Av enue . Rental fees were used to 
repay the Association . It was called Deve­
lopment Ha 1 1  • 
North s ide  of Development 
The addition of Ha rding Hall in 1954 did 
not keep pace with enrollment which surpassed 
3,000 in 1955-56 . Brookings residents were 
asked to make a special effort to prov ide 
rooms for students . 
In the mid-1950s, President Headley con­
vinced the legislature that dormitories and 
cafete rias should be financed with rev enue 
bonds to be retired with income from rental 
fees . 
Si nee it was no longer necessa ry to rely on 
legislative app ropriations, dormitories and 
cafeterias could be built as fast as the needs 
could be foreseen . W aneta Hall, Brown Hall 
and State Court were completed in 1959 ; GrCN e  
Commons and Mathews Hall in 1961 ; Pierson Hall 
and Medary Commons in 1965 ; H ansen H all in 
1967 and Binnewies Hall, Young H all and L a rsen 
C ommons in 1969 (17 y r-19) . 
Dev elopment Hall was used as a men 's dor­
mitory for several yea rs . Howev er, as new 
facilities were completed it was not needed . 
It was converted to an office building for 
use by the English Depa rtment and perhaps 
others . A fire dest royed the building Ma rch 
21, 1969 . 
The insurance money not needed to finish 
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pay i ng for the cost of construct ion was 
donated to the Co 1 1  ege by the Dev elopment 
Associ ati on i n  1971 and used for the con­
structi on of the fi eld research bu ild ing 
for the Horticulture Department on the By­
pass Farm. 
LAND ACQUISITIONS 
Sev eral large parcels of land were pur­
chased. Informati on about them was obta i ned 
from the Brooki ngs County Reg ister of Deeds 
Offi ce. Records for the smaller plots, such 
as those south of 9th street and those west 
of Medary Avenue, were not examined. 
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SDSU Campu s and nearby farms 
M a i n  Campus 
The Territori al Legislature Assembly of 
1881 establi shed the Agricultural College at 
Brookings prov i ded that w ith i n  one year a 
tract of 80 acres be donated to the terri tory. 
On August 20 and 21, 1881, the resi dents of 
Brooki ngs collected $600 and purchased 80 
acres ( S- 11). The land (Nltz of SWl/4 of Sec 24, 
T l lON, R 50W) belonged to Mrs. Randi Peterson 
and was bounded by Medary Av enue on the west, 
16th Av enue on the east, 9th Street on the 
south and 1 1th Street on the north (K-14). 
The area was occup i ed by the campus and 
horticultural plots. Howev er, as the campus 
enlarged, bu ild ings replaced plots. The 
enti re area was fi nally used for bu ild i ngs. 
West Farm 
The Territor i al L eg i slature i n  188 7  a utho-
ri zed the establishment of the Agr icultural 
Experiment Stati on. It appropri ated $8,000 to 
purchase 320 acres for the Experi ment Stati on 
(K-35). On J uly 25, 1887, two quarters {SE l/4 
of Sec 14 and NEl/4 of Sec 23, T l lON, R 50W) 
were purchased from Ole A. Mork for $7,900. 
It cornered the ma i n  campus and was on the 
west si de of Medary Avenue {U.S. H i ghway 7 7) 
extendi ng northward one m ile from 11th Street. 
Though the two quarters were on di fferent sec­
tions, they formed one conti guous unit  unt il  
1965 when they were separated by U.S. Hi ghway 
14 Bypass. 
Agronomy West Farm was in the southwest 
corner of Secti on 14 for a half century, but 
most of the area was used for livestock. 
Vari ous barns and sheds, the Livestock Pav i ­
l ion (now Heri tage Museum), the resi dence 
of the Dean of Agri culture, sev eral houses, 
Hanson Ha 1 1  and the motor pool occupi ed most 
of the southeast 40 acres in 1980. 
East Farm I 
The 1905 legi slature appropri ated funds to 
purchase a farm (K-50). One quarter {NWl/4 of 
Sec 24, T l lON, R 50W) was purchased on J une 
6, 1905, from Horace and Corneli us Fishback 
for $1 7,000. It was north of the ma i n  campus 
on the east si de of Medary extendi ng ½ mile 
north from 11th Street. 
The D a i ry Barn was bu i lt on it in 1909 and 
much of it was used by the Da i ry Department 
unt il  1970. Agronomy East Farm occup i ed the 
southwest corner unt il  the early 1940s. The 
sw i ne unit  was north of the Agronomy East Farm 
unt il  1 952. Part of the sheep un it  was on it 
for many years. 
In 1980 the southern two thi rds was fi lled 
w i th bu ildi ngs and athleti c  fi elds--track, 
football, baseball and intramural. 
Horti culture Farm 
E i ghty acres { Nltz of SE l/4 of Sec 24, T l lON, 
R 50W) were purchased for $20,000 on March 22, 
1919, from Alfred Soderling. It was used al­
most conti nuously by the Horti culture Depart­
ment. Duri ng the 1950s, howe.i er, an 8-acre 
tract was used for weed control research by 
the Agronomy Department. 
On J une 4, 1935, the South Dakota De.i el op­
ment Associ ati on purchased 40 acres (SEl/4 of 
SEl/4 of Sec 24, T l lON, R 50W) for $2,000 from 
the Bank of Brooki ngs. Dur ing the next 1 7  
years, rental pa i d  by SDSC pa i d  for the land 
and it was deeded to State College on J une 5, 
1952. It was also used by the Horti culture 
Department. McCrory Gardens were planted on 
i t  in  the 1967. 
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Another 10-ac re tract (NW 1/4 of SW 1/4 of 
SE 1/4 of Sec 24, T l lON, R 50W) w as purchased 
from Gladys Manbeck Hansen and C arl A. Ha nsen, 
the son the N. E .  H a nsen, for $7,500 on Apr il  
11, 1932 . It may hav e been used by the Poul­
try Department unt il  1971 when State V i llage, 
housi n g  for married students, was bui lt on i t .  
East Fa rm I I 
A n  appropri ati on of $36,081 . 90 w as made 
i n  1919 by the leg islature for the purchase 
of la nd  ( K-70) . One quarter (NW 1/4 of Sec 
19, T l lON, R 49W) w as bought March 31, 1919, 
w i th a possess i on date of March 1, 1920, from 
John and  H elen R a a k . Th i s  quarter was one 
m i le east of East Farm I a n d  northeast of 
the i ntersecti on of 11th Street and 22nd  
Av enue . 
East Farm II became the Horse Farm and 
headquarters for Farm Serv i ces . It produced 
pasture for the P ercheron horses and feed for 
all classes of liv estock unti l 1941 . At that 
t i me the dra ft horses were sold and the Ag­
ronomy Farm mov ed to the north 140 acres . 
Another 15 acres were added to the Agronomy 
F arm i n  the mi d-1950s . 
About 25 acres were remov ed i n  1965 when 
U . S .  H i ghway 14 bypass was bu i lt along the 
north si de  and  Interstate 29 along the east . 
The build i n gs conti nue to serv e as fi eld head­
quarters for Farm Serv i ces and as a resi dence 
for its foreman . 
M i d-Farm 
In 1929 the leg i s l ature appropr i ated 
$19,500 for repa i rs and purchase of lan d .  On 
May 10, 1929, an  80-acre tract (W 1/2 of NE 
1/4 of Sec 24, T l lON, R 50W) w as purchased 
from C ari and Chr ist Stev ens on for $12,800 . 
M i d-Farm bordered the eastern edge of East 
F arm I .  Young d a i ry an i mals and dry cows were 
pastured and housed on the farm unt i l  about 
1970 . A Da i ry Department or Farm Serv i ces 
employee liv ed i n  the house unt i l  the 1970s 
when it was remov ed . The Pharmacy Div i s i on 
k ept the i r  exper i mental an i mals i n  the barn . 
I n  1980 at least 50 acres of it were used for 
the farmstead, football practi ce fi eld, band 
practi ce  area and Plant Sci ence research 
plots . 
Olson Ei ghty 
On January 7, 1930, the State College Dev e­
lopment Assoc i at i on, a newly orga n i zed group 
of Brook i n gs res i dents, pa i d  $12,800 a n d  si g n­
ed an agreement w i th Ca l li e  Olson that allowed 
State College to use 80 acres of lan d  (E 1/2 
of NE 1/4 of Sec 24, T l lON, R 50W) . Rent 
pa i d  to the Dev elopment Assoc i at ion pa i d  for 
the la n d .  For all practi cal purposes it be­
lon ged to the College, but ti tle was st i l l  
i n  the Olson name i n  1980 .  
The Olson Ei ghty bordered M i d-Farm on  the 
east and was across 22 nd  Av enue west from East 
Farm I I .  It was used for feed and forage pro­
duct ion for many years . From 1951 to 1960 the 
east half was used for pasture research stu­
d i es .  After that it became part of the Ag­
ronomy Farm. The west half became the Plant 
Pathology Farm i n  1955 . In 1969 the ent i re 80 
acres became part of the Plant Sc i ence Farm . 
North Farm 
State College pa i d  the Rural Cred it Board 
a bout $10,000 for a quarter sect i on (NE 1 /4 of 
Sec 1 1,  T l lON, R 50W) on Nov ember 2, 1937 . 
The Rural Cred it  Board i n  1936 had foreclosed 
on Albert Lark i n, who had owned the farm for 
about 20 years, for a debt of $10,129 . 13 .  
The farmstead was on the west si de  of U . S .  
H i ghw ay 77, 2 1/4 m i les north of 11th Street . 
The house was the resi dence of a herdsman .  It 
was used to produce liv es tock feed, and a 
sw i n e un i t  was on the farm most of the ti me .  
The an i mal nutr it ion un i t  was mov ed there i n  
1967 from the area north of the Liv estoc k 
Pav i l i on .  S i los were erected and feed i n g 
fac i lit i es for beef and sheep constructed . 
Agri cultural Eng i neeri n g  F arm 
The South Dakota Dev elopment Assoc i at ion on 
August 21, 1956, purchased 100 acres (N 1/2 of 
SW 1/4 a nd  E 1/2 of SE 1/4 of SW 1/4 of Sec 
15, T 109W, R 50W ) from Dav i d  R .  and Ruth K .  
Fli tt i e  for $15,000 . The assoc i at ion deed ed 
it to State U n iv ers ity on July 16, 1969 .  
The farm was on the S ioux R i v er bottom and 
the Agri cultura l  Eng i neer i ng Department used 
it for irr i gat ion research . The Plant Sc i ence 
Department had research plots on it from time 
to ti me to e.i aluate d i fferent methods of es­
tabl ishi n g  alfalfa sta nds, for example, or 
to e.i aluate prom is i n g  new forage grass selec­
ti ons . 
Larson Farm 
The State College Dev elopment Assoc i at ion 
on March 1, 1950, purchased a ha l f  sect ion (N  
1/2 of Sec 14, T llON, R 50W } for $40,500 from 
T .  J .  Larson . I t  bordered the north edge of 
West Farm and extended one mi l e  west from U . S .  
H i ghway 77 . 
The college used it for feed and forage 
production and pa i d  rent . By March 12, 1963, 
the College had pa i d  enough rent to repay the 
pri n c i pal and i nterest and obta i ned ti tle to 
the lan d .  The house was the resi dence for a 
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Farm Serv ice employee. 
The Northern G ra i n  Insect Laboratory was 
bu i lt on the northeast corne r of the tract i n  
1961 and the poultry research un i t  1/4 m i le far­
the r west in 1968. A boar test i ng stat i on was 
bu i lt on the farmstead i n  the early 1960s and 
the wi ldli fe storage un i t  i n  1966. Beg i nni ng 
i n  the m id- 1960s , the grass breedi ng plots 
we re located west of the bui ldi ngs. The 
bui ldi ngs were remav ed i n  the mi d-1970s. 
W i lson Farm 
State College bought a quarter (SE 1/4 of 
Sec 11, T l l ON, R 50W) for $ 50,000 on Ap r i l 2, 
1963, from the he i rs of J. W. W i lson. W i lson 
had lived on the farm wh i le se rv i ng as Exper i ­
ment Stat i on D i rector. Thi s  quarter was be­
tween the Larson Farm and North Farm. State 
College then owned all the land on the west 
s i de of U. S. Hi ghway 77 for a st retch of 2 3/4 
mi les north from 9th Street. 
The new Da i ry Research and Producti on Un i t  
was bui lt on the W i lson Farm i n  1970. For a 
t i me the foreman lived in the house acqui red 
w i th the farm, but the house was replaced by 
a new one. Most of the farm was used by the 
Da i ry Sc i ence Department for research and feed 
p roduct ion. The new livestock feed un i t  was 
bui lt on the southeast corne r of the farm i n  
the late 1970s. 
Bypass Fa rm 
Se-1 eral ac res of West Farm, East Farm I, 
M i d  Farm, Olson E i ghty and East Farm I I  we re 
taken for r i ght- of-way i n  1965 when U. S. Hi gh­
way 14 Bypass and I nterstate 29 were cons­
tructed. The State H i ghway Department bought 
two quarters. One quarte r (NWl/4 of Sec 20, T 
110, R 49W) was purchased from D. N. McDonald 
for $33,000 on October 5, 1965. It was 1 m i le 
di rectly east of East Farm I I .  The Bypass ran 
along the north and east si des of the qua rte r 
and the curv e  cut off the northeast corne r. 
The unused porti on of the quarte r was deeded 
to State Universi ty on February 28, 1966. I t  
was ass i gned to the Horti culture- Forestry De­
partment to replace the area lost by enc roach­
ment of the mai n  campus. For several years 
grass breedi ng plots of the Plant Sc i ence 
Department occup i ed the northeast corne r of 
the farr.i on the outs i de of the cu rv e. 
Moody County Farm 
The second quarter (SE 1/4 of Sec 7, T 108N, 
R 49W) pu rchased in 1965 by the H i ghway Depart­
ment was i n  Moody County, 11 m i les south of the 
i ntersect i on of U. S. Hi ghway 14 and I-29 on the 
east si de of the Inte rstate. Soi l from part of 
the area was used for hi ghway const ructi on. 
The H i ghway Department constructed a rest stop, 
usi ng the barrow pi t as a sewage lagoon, on the 
southwest corner of the tract. The remai n i ng 
117 acres were deeded to State Un iversi ty, pro­
bably on February 28, 1966. It was ass i gned 
to the Foundati on Seed Stocks Div i s i on for the 
producti on of foundat i on seed of new crop 
var i et i es. 
McDonald Farm 
A quarter secti on (SW 1/4 Sec 11, T l l ON, R 
50W) was purchased for $ 50,000 on December 12, 
1974. It was obtai ned from E dna McDonald 
Sonnenbe rg, the daughter of Guy McDonal d, a 
long-ti me staff member, and he r husband E. E. 
Sonnenberg. It was located west of the Wi lson 
Farr.i, and used by Farm Serv ice and the Da i ry 
Department. 
Cl ockwise : Campanile ( 1929) , East Men ' s  ( 192 0) , 
Scobey ( 1940) , Ol d C it y  Hospit a l , Wecota Annex 
( 1940) , Wecota  ( 191 5 ) , Wenona ( 1909) , Agr icul t ­
ural Ha l l  ( 1952 ) , Ag Eng ineer ing ( 1899) , Gym 
"Barn" ( 1918) . Printing-Ru ral  Jou rnal ism ( 1951 ) ,  
Armory ( 1942 ) ,  Mar r ied S tudent Housing ( 194 6) , 
Nor th ( 1887) , Chem ist r y  ( 1929) , S t orehouse and 
Power Plant , Cent ral ( 1884) , Administ rat ion 
( 191 2 & 1918) , Old Extension ( 1884 moved in 1918) , 
Hor t icul ture ( 1901 ) ,  Library ( 192 7 ) . (Photo 1954) . 
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CHAPTER XI V 
DE PAR TMENTA L FAC I L I T I ES 
F ac i l i t i es i nc l ude off i ces for sta f f ,  l ab­
orator ies for teachi ng  and research , research 
f arms and bu i l d i ngs and f ie l d and  l aboratory 
equi pment .  
OFF I CES AND LABORATOR IES 
Entomo l ogy , was fi rst taught wi th Botany 
wh i ch was l ocated i n  Centra l .  L ater Entomo­
l ogy was tra nsferred to the Stat i on Bu i l d i n g 
(or i g i n a g l l y  ca l l ed "South ") and  aga i n ,  
short ly  after 1900 , Entomol ogy was trans­
ferred to the H ort i cul ture Bu i l d i ng .  I n  1920 , 
when the departments of Zoo l ogy and Entomol ogy 
were reun i ted , most courses for both d isc i p l i ­
nes were taught i n  the Hort i cu l ture Bu i l d i n g .  
The i nsect col l ect i on was mov ed i n  1935 to  the 
Entomol ogy Annex of the Extens i on Bu i l d i n g ( a  
structure used for mus i c  pract i ce i n  the 
1970s) . A few taxonomy courses were taught 
there unti l 1952 (Ba l sbaugh) . 
Probab ly  the Agr i cu l tur i sts were off i ced i n  
Ce ntra l and transferred t o  the Stat i on Bu i l d­
i ng dur i ng  the 1890s. The so i l s  l aboratory 
was i n  St a t i on Bu i l d i ng and the fi rst Agrono­
m ists may hav e off i ced there . The Agronomy 
Department may hav e mov ed to the Agr i cul ture 
a nd Adm i n i strat i on Bu i l d i ng i n  1912 when the 
south ha l f  of the bui l d i n g was comp l eted or 
i n  1918 when the north ha l f  was bu i l t .  I n  
1939 , when th i s  wr i ter arr iv ed at SDSC , the 
Department occup i ed most of the south "L" of 
what was then the Adm i n i strat i on Bu i l d i n g .  
Adm i n i strat i o n  Bu i l d i ng 
The ma i n  off i ce was i n  room 110 . A door 
t o  the south opened i nto the Department Head ' s  
(A . N .  Hume unt i l  O c t .  1943 a n d  W . W .  Worzel l a  
a fter that date) off i ce ,  room l l OA .  A door 
t o  the east a l l owed access to room 108 where 
publ i c a t i ons and  department a l  records were 
stored . Room 1 06 was a crops research l abora­
tory wi th two attached sma l l er rooms . The 
west room , 1068, was the off i ce of the sma l l 
gra i n breeder and  room 106A was used for 
storage of research mater i a l  and l aboratory 
equ i pment . S . P .  Swenson occupi ed the off i ce 
unt i l  he left and  J .  E. Gra f i us used the 
off i ce for about a decade . 
R oom 104 was the Seed L a boratory , and room 
102 was a cl ass room . They were separated by 
a nother pa i r  of off i ces . The east off i ce ,  
room 104A , opened i n to the Seed L a boratory and 
was the off i ce of E.  L .  Eri ckson . The west 
off i ce ,  room 102 A ,  opened i nto the c l assroom 
a n d  was used by C .  J . Franzke .  
A soi l s  teach i n g  l a boratory , room 101 , was 
on the east si de of the ha l l way . A door to 
the south opened i n to  the Agronomy Greenhouse , 
a " l ean to" att ached to the south s i de of the 
Adm i n i strat i on Bu i l d i n g (photo page 33 ) .  Room 
105 was a sui te of four rooms . The v est i bu l e ,  
used for storage , opened i nt o  room 105A , a 
soi l research l aboratory ; room 1058 , L .  F .  
Puhr ' s  off i ce ;  a n d  room 105C , a l arger room 
used as a l a boratory and as an off i ce by Edgar 
J oy . 
I n  the east ha l l way , room 112 was a depart­
menta l  st orage room , and room 117 was a so i l  
chem i stry research l aboratory wi th two smal l 
rooms attached to the east si de . The room 
next to the wi ndow was the off i ce of R a l ph 
Arms ; the other was a storage room for chem i ­
ca l s  and l a boratory equ i pmen t .  
From 1944 to  1951 , when many new staff mem­
bers were emp l oyed , ma ny cha nges were made . 
I n  1944 the Seed L a boratory was mov ed to the 
second fl oor of the hea dhouse of the Hort i ­
cu l ture Greenhouse . N .  G. Patterson off i ced 
i n  the l aboratory . A part i t i on was bu i l t  
across the end of the south ha l 1 of the Adm i n­
i strat i on Bu i l d i n g to prov i de an off i ce ,  room 
100 , for A. 0 .  Syv erud and G. D. J ohnson . 
Two off i ces were bu i l t  across the west end 
of the former Seed L a boratory . Rooms 104A and 
106A were remov ed , form i n g a sma l l ha l l  named 
the "Bowl i n g A l l ey" a l ong the east s i de of the 
two new off i ces and rooms 102A and 106B . A l l 
four off i ces opened i nto  the Bowl i ng Al l ey 
whi ch was equ i pped wi th storage cab i nets . 
Rooms were renumbered , the offi ces of 
Franzke and Graf i us became 104A and 1040 . 
Eri ckson mov ed i nto 104B and Hume i nto  104C . 
Fra nzke shared h is  off i ce wi th K .  L .  Manke i n  
1944 . Two years l ater R .  A .  C l i ne rep l a ced 
J oy and L .  0. F i ne mov ed i nto  the off i ce 117B . 
I n  1947 Graf i us shared h is  off i ce wi th V .  A. 
D i rks , Hume shared h is  wi th L .  A .  Derschei d ,  
and  J .  G .  Ross and M .  W .  Adams mov ed i n to the 
off i ce v acated when Er i c kson res i gned . 
C l i ne shared h is  off i ce wi th so i l  su rv eyors 
F .  C .  West i n  i n  1947 , G. B .  Lee and A .  J . 
K l i nge lhoets a year or so l ater and F .  E. , 
Shubeck i n  1951 . I n  1948 E. J .  W i l l i amson 
a nd P . L .  Carson conv erted room 112 i nto  the 
So i l  Test i n g L a boratory , and Puhr shared hi s 
off i ce wi th B .  L .  Bra ge i n  195 0 .  
Start i n g i n  1940 the P l a nt Pathol ogy offi ce 
and  l a boratory were i n  room 119 of the Adm i n­
istrat i on Bu i l d i n g .  W .  L .  Buchho l t z was al one 
for 4 years but shared the space wi th C .  M .  
N a gel from 1944 t o  1946 . After Buchhot l z 
resi gned , Nagel shared the space wi th others 
unt i l 1952 . 
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Agri cultural H all 
In August 1 952 , the Agronomy Department 
mov ed to the second floor of Agri cultural Hall 
where it  occup i ed all of the north wi ng and 
the west half of the east w ing .  Plant P atho­
logy mov ed to f i rst floor where it had a sui te 
of  off i ces i n  rooms 1 02 - 1 08 and research lab­
oratori es across the hall in rooms 1 0 1  and 
1 03 and a classroom . Entomology-Zoology mov ed 
to th i rd floor where it had offi ces , teach i ng 
laborator ies and class rooms in  the east wing , 
and the insect collect i on i n  the north wing of 
the bui ld i ng .  
The Agronomy ma i n  offi ce was i n  room 2 1 9 ,  
between the offi ces o f  the Department Head ,  
i n  room 2 1 7 ,  and the Extensi on Agronm ist ,  i n  
room 22 1 . Room 2 38 was a cartography labora­
tory for so i l  surv ey ,  rooms 240 and 242 were 
the Seed L a boratory and room 243 was a crops 
teach i ng laboratory . Rooms 223 , 225  and per­
haps a few others were off i ces . 
Rooms 204-234 on the west si de of the north 
wi ng were offi ces , wh i le rooms on the east 
s i de were laborator i es .  Room 20 1  was a so i ls 
research laboratory; room 203 , the So i l  Test­
i ng L aboratory w ith an attached offi ce; room 
1 05 a soi l teach i ng laboratory; and rooms 207 , 
209 and 2 1 1  were crops research laborator i es .  
I n  most cases , sta ff members were offi ced 
a cross the hall from the laborator i es i n  wh i ch 
they worked . 
Dur i ng the 1 950s room 2 07 was used as a 
cytolog i c al and cytogent i c  laboratory . Room 
2 09 was used as a plant phys i ology research 
laboratory from 1 956 to 1 963 and as a so i ls 
research laboratory i n  the 1 970s . 
In 1 955  Plant P athology mov ed to the new 
off i ce-laboratory-greenhouse complex . Shortly 
a fterwards the ir  former laboratory , room 1 01 , 
became a so i l  phys i cs laboratory . 
The Da i ry Department mov ed into its new 
bu i ld i ng i n  1 962 , and the fi rst floor of the 
Old Da i ry Bui ld i ng was used as offi ces and 
laboratori es by plant phys i olog ists in the 
Agronomy Department . They mov ed to the new 
Plant Phys i ology Annex to the P athology com­
plex in 1 971 . THe enlarged complex became 
the Plant Sc i ence Bu i ld i ng i n  1 971 or 1 972 . 
More off i ce space in  the east wi ng of 
Agri cultural Hall was ass i gned to the Agronomy 
Department in 1 960 . The Econom i cs Department 
moved to the "Econom i cs Shed " and the small er 
i ncom i ng Soc i ology Department d i d  not need all 
the space v acated . 
Ag B i ochem istry rmv ed from the basement of 
Agri cultural Hall to the new An i mal Sc i ence 
Bui ld i ng in 1 975 . The basement was ass i gned 
to the Plant Sc i ence Department in 1 977 for 
use as a crop quality laboratory . Sev eral 
pl ant breeders mov ed to the area . In 1 981  
the So i l  Test i ng L aboratory was mov ed to the 
basement from second floor . 
Soc i ology mov ed to Scobey Hall , wh i ch had 
been conv erted to an offi ce bui ld i ng in  1 976 . 
Extens i on Entomolog ists mov ed into the sui te 
of off i ces i n  rooms 246 and 248 i n  1 977. The 
rema in ing offi ces on second floor were also 
ass i gned to the Plant Sc i ence department . 
Entomolog ists on the research and teach i ng 
sta ff mov ed to second floor of Agri cultural 
Hall i n  J uly 1 979 . The Entomology teach i ng 
and research fac i li t ies and the insect collec­
ti on rema i ned on th i rd floor but became part of 
the Plant Sc i ence Department on July 1 ,  1 979 . 
AGRONOMY FARMS 
Sev eral areas were used for research on 
crops , soi ls and weed control. 
Agronomy West Farm 
Two quarters of land were bought for the 
E xper i ment Stat i on in  July 1887 , and it  seems 
li kely that the Agronomy Farm was establi shed 
on th i s  land in 1888 . 
Luther Foster descr i bed the land used in  
1888 for corn plots as bei ng a sandy loam w ith 
a subso i l  of clay and slop i ng to the north­
west . I t  had been plowed in August 1887 ( Bul 
9) . Two years later he descri bed the land 
used for small gra i n  plots in 1890 i n  the same 
manner and named the crops grown si nce 1886 
( Bul 1 1 )  i nd i cat i ng that the same area had 
been used for plot work for sev eral years . 
E .  C .  Chi lcott probably establi shed h is 
crop rotat i on exper i ments i n  the same area in 
1897.  He ind i cated that the uni form so i l  was 
a sandy loam that had produced sev eral uni form 
crops of corn , oats and wheat . Photographs of 
the plots , taken in 1 900 , showed the college 
bui ld i ngs in the background and ind i c ated that 
the fi eld was northwest of the campus on the 
north si de of 1 1 th Street ( Bul 79 ) .  
F i r st Agronomy Exper iment ( Photo  in 1 9 01 ) . 
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The 8 1/2-acre f i eld was div i ded i nto five 
series of plots separated by an alley that was 
kept free of vegetati on by cult ivati on. Each 
seri es conta i ned fourteen 1/10-acre plots two 
cha i ns (8 rods) long and 50 1 i nks (2 rods) 
w i de .  The photos i ndi cated that the long ax i s  
o f  plots was i n  an east-west di recti on ; so, 
the long ax i s  of each seri es would have been 
north and south . The field was probably about 
28 rods w ide from north to south and 48 rods 
1 ong . 
A .  N .  Hume used the term "West Farm" and 
i nd icated that part of it  was i n  meadow unt i l  
i t  was plowed i n  1909 (Bul 151) . West Farm 
was probably al 1 or part of the NE 1/4 of Sec 
23, wh i ch lay northwest of the i ntersecti on 
of 11th Street and Medary Av enue, and was 
purchased i n  1887 . 
Franzke and Hume i ndi cated that "Agronomy 
West Farm" was i n  ex i stence i n  1926 (Bul 305-
28) . It is not certai n  whether th is  name was 
used to disti ngui sh it  from "Agronomy East 
Farm" or to separate the area used by the Ag­
ronomy Department on "West Farm" from other 
areas on that Farm . 
In 1939 when th is  wri ter arrived on the 
scene, Agronomy West Farm occup i ed the south­
west 30 to 40 acres of the NE 1/4 of Sec 23 . 
It was north of 11th Street, and the entrance, 
located at the southeast corner of the farm, 
was about 2 blocks west of Medary Avenue . The 
new beef barn was bu ilt near the northern s ide 
of th i s  farm i n  1951, and the remai nder of the 
area used for pasture . 
Agronomy East Farm 
J .  G .  Hutton reported that he i n it iated a 
so i l  ferti li ty experi ment on "East Farm" i n  
1912 (Bul 325) . East Farm was all or part of 
the NW 1/4 of Sec 24, wh i ch lay northeast of 
the i ntersecti on of 11th Street and Medary 
Avenue, and was purchased i n  1905 . Howev er, 
i n  the 1930s "East Farm" was one mi 1 e farther 
east, the NW 1/4 of Sec 19 . 
Franzke and Hume i nd icated that "Agronomy 
East Farm" was i n  ex i stence as early as 1929 
(Bul 305) . In 1939 Agronomy East Farm i n­
cluded about 40 acres i n  the SW 1/4 of NW 1/4 
of Sec 24 . It was located north of the stadi um 
(Sexauer F ield) . The area was later used for 
the locati on of the new Agronomy Seedhouse, 
Agronomy Greenhouse, Plant Pathology Complex 
and the Ani mal Health Bu i ld i ng. Peri meter 
Drive was bui lt close to the northern boun­
dary of the farm. 
Agronomy Farm 
In 1941 about 140 acres of East Farm II (NW 
1/4 of Sec 19) were assi gned to the Agronomy 
Department . The land was located northeast 
of the i ntersecti on of 11th Street and 22nd 
Av enue . It had been used as the Horse Farm, 
home of a dozen or more Percheron mares, for 
perhaps 20 years . 
The bui ldi ngs on East Farm were reta i ned 
for use by Farm Serv ices . The house cont i nues 
(1981) to be the resi dence for the super i nten­
dent of that department . Also, the south 15 
acres or so of the pasture were retai ned by 
the Farm Serv ices unti l the late-1950s . It 
was used as a pasture for mi lk cows that pro­
v i ded mi lk for some of the Farm Serv ice 
employees . 
Agronomy Farm in 195 5  
Though the Agronomy Farm was operated in  
1942, the °' erall pl an was des i gned by W .  W .  
Worzella in  1944 . He div i ded it  i nto rectan­
gular blocks with roadways around each block. 
A mai n  horseshoe-shaped road was graded and 
gravel ed . Each end of the horseshoe serv ed 
as an entrance along the west side of the 
farm . The two legs of the horseshoe div i ded 
the western half of the farm roughly i nto 
thi rds . 
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The northern thi rd i ncluded sf!'./ eral crop 
rotati ons established by Leo F .  Puhr i n  1941 . 
It also i ncluded several blocks of small gra i n  
on wh i ch vari ous amounts of crop resi due were 
remov ed . Edgar Joy, a Soi l  Conserv ati on Ser­
v i ce research scienti st, used a w ind tunnel 
on these plots to determi ne the value of the 
res i due i n  prf!'./ ent i ng wi nd erosi on .  
The mi ddle thi rd was df!'./ oted to a 3-year 
rotati on of row crops, small gra i n  and green 
manure crops . Row crops i ncluded corn and 
sorghum breed i ng nurseries and var iety per­
formance tests . Small grai ns i ncluded small 
gra in  breedi ng nurser ies, performance tests 
and var iety i ncrease f i elds . At f i rst, sweet­
cl ov er was used as a green manure crop, but 
because of the di ff i culty i n  establi sh ing 
stands, sudangrass was used i nstead . The 
southern thi rd of the farm, acqui red i n  the 
late-1950s, was used pri mari ly for perenn i al 
forage crops and barley breedi ng nurseri es .  
I n  1965 about 25 acres of the farm went to 
the South Dakota State Hi ghway Department for 
construct i ng U .  S. Hi ghway 14 Bypass along the 
north si de of the farm and Interstate 29 along 
the east s i de .  The bypass remov ed one range 
of plots from Puhr ' s  soi l  management experi ­
ments and the stud ies were di sconti nued. How­
ever, the plots df!'./ oted to conti nuous cropp i ng 
w i th corn, wheat, oats and rye were adjacent 
to the mai n  road on the fa rm.  They were con­
t i nued and, at thi s wr i t i ng, have produced 
41 crops . The interstate remov ed another 
ent i re range of plots from the east si de, 
but they had not been used for long-term 
studies .  
A l  so i n  1965, L .  0 .  Fi ne redesi gned the 
plot layout . Gradi ent terraces were i nstalled 
on the mi ddle thi rd of the farm and roadways 
bui lt on the contour . Blocks were no longer 
rectangular and the north-south roads ran i n  
a northwest-southeast d irect i on .  
Other Research Areas at Brooki ngs 
An 8-acre plot on the Horti culture Farm, 
southwest of the Agronomy Farm, was used for 
weed control research from 1949 to 1963 . The 
east 50 acres of the Olson E i ghty, across the 
road west of the Agronomy Farm, were used for 
grazi ng tri als from 1951 to 1960 . A few years 
later i t  became part of the Agronomy Farm . 
The north half was used for weed control re­
search start ing i n  1965 . The south half was 
df!'./ oted to research wi th sorghum and soybeans . 
About 20 acres of the Larson Farm were 
assi gned to the Agronomy Department for use 
as a grass breedi ng nursery i n  1965 . A s i m i ­
lar si zed area on the outs i de of the cu rv e  of 
U . S . Hi ghway 14 Bypass (1 mi le east of Ag­
ronomy Farm) was desi gnated for the same use . 
Agronomy Farm Personnel 
Rex Bankert Foreman 
Elmer E .  Sanderson Foreman 
Rayburn Butrum* 
Edmund Sti ckel 
Emi l Hansen 
Nels Larsen* 
Herbert Lund* 
Erw i n  Whi trock 
Arnold Molstad 
Foreman 
Foreman 
Ass i stant 
Foreman 
Foreman 
F ield Hand 
Ass i stant 
19 ? - 1933 
1934-1941 
1942-1942 
1942-1947 
1944- 1946 
1946-1951 
l/l/1949-
8/1/48-8/31/77 
9/1/1951-
*Assi stant Foreman for 1 or more years 
before becomi ng Foreman . 
PLANT PATHOLOGY FARM 
In 1955 the west 30 acres of the Olson 
E i ghty were ass i gned to the Plant Pathology 
Department for use as a research farm. It was 
located on the north s ide of 11th Street about 
1/4 m i le west of 22nd Avenue . In 1969 the 
Plant Pathology Farm and Agronomy Farm were 
merged into the Plant Sci ence Farm. It i n­
cluded all of the Olson E i ghty and 124 acres 
of the Agronomy Farm acqui red i n  1941 and the 
late-1950s . 
AGRONOMY BUILD INGS 
Duri ng the 1930s and 1940s, and perhaps 
earli er years, the Agronomy Department had 
full use of the "lean to" greenhouse attached 
to the south end of the Adm in i strati on Bu i ld­
i ng .  The foreman ' s  res i dence and Agronomy 
Seedhouse were located west of the L ivestock 
Pav i li on, whi ch became the Heri tage Museum i n  
1975 . 
Reports i nd i cate that the 2-story foreman ' s  
resi dence had been the ani mal health labora­
tory and/ or as an abatoi r .  It may have been 
used for both . The Veteri nary Bu i ldi ng, shown 
i n  the 1891-1892 College Catalog was a square 
2-story bu i l d i ng at the same locati on .  It may 
have been the Ani mal Heal th Laboratory unt i l 
the new Veteri nary Bu i ld i ng was bu i lt i n  1922. 
Then it may have then been used as an abatoi r  
unt i l 1927, when the western thi rd of the 
L ivestock Pav i li on was added w ith a meat 
laboratory i n  the basement .  The house was 
mov ed in  1952 from its locati on west of the 
Livestock Pav i li on to the Agronomy Farm. 
A machi ne shed of frame constructi on was 
located on Agronomy West Farm unti l  i t  was 
razed in  1952. Lumber from the bui ld i ng was 
used to bui ld a 2-car garage on the Agronomy 
Farm for use by the foreman . 
The 2-story Seedhouse, whi ch was bu i lt i n  
1904 (K-130), contai ned a basement, f irst 
floor and loft, and i t  was used for stor i ng 
research materi al and as a work area . Later a 
one-story add it i on on the east si de was used 
-131-
as a thresh i ng area , mach i ne shed and garage . 
There was a crude shower room i n  the basement . 
Dur i ng the t i me that th is  wr i ter was a stu­
dent , the Agronomy Farm workers , most l y  stu­
dents , gathered there each e1 eni ng 6 days a 
week at 6 p . m .  to wash away the gr i me from a 
1 0-hour day and for the soc iabi l i ty . 
The basement was al so used for potato stor­
age but few potatoes were rai sed in the late 
1 930s or 1 940s . A l arge outs i de entrance and 
ramp were constructed at the northwest corner 
i n  1 941 , mak i ng i t  possi bl e to mov e machi nery 
i nto the northern ha l f of the basement for 
storage . 
The bu i l d i ng was conv erted to an ani mal  
nutr it i on l aboratory in  the ear ly  1 950s . 
The garage was used for conduct i ng d i gest i on 
tr i a l s .  The nutr i t i on laboratory was mov ed 
to the new An i ma l  Sc ience Bu i l d i ng in 1 975 
and the bui l d i ng was razed in 1 977 . 
An army barracks was secured for the Foun­
dat i on Seed Stocks D i v i s i on after the cl ose 
of World War I I .  I t  was east o f  the Ani mal 
D i sease Bu i l d i ng that was bu i l t a few years 
l ater i n  1 949 .  Th i s  laboratory was conv erted 
to a gasaho l  research laboratory dur i ng the 
1 970s . 
The barracks housed the seed c l ean i ng 
equ i pment and serv ed as a warehouse for 
c l eaned seed that was stored i n  sacks . One 
or two round stee l gra in  bi ns were used to 
store unprocessed seed . 
The 1 953 Leg i s l ature gav e approv al  to con­
struct the Foundati on Seed Stocks D i v i s i on 
Bui l d i ng on state owned land . The FSSD bor­
rowed money to pay for i t .  S i nce the bui ld i ng 
was bu i l t on state land , it  was d i f f i cu lt  to 
use it as col l ateral . Howev er , banker-ph i lan­
throp i st Herb C l arkson , Sr . ,  of Hard i ng County 
l oaned the FSSD board $1 50 , 000 . The bui l d i ng 
was comp l eted i n  1 95 5 , and the l oan was pa i d  
off by 1 959 and Gov ernor Hersrud presented the 
keys to Dr. F i ne at a spec ial ceremony ( photo 
page 49 ) .  A $1 5 , 000 add i t i on on the east end 
o f  the or i g i nal bu i ld i ng was compl eted in  1 965 
and used for stor ing  processed seed . A meta l 
seed storage bu i l d i ng was comp l eted i n  1 976 
and the mach i ne shed compl eted i n  1 980 . Al l 
bu i l d i ngs were bui l t  wi th funds earned by the 
FSSD . 
The l eg i s l ature in  1 945 appropr i ated 
$ 1 00 , 000 for the new Agronomy Seedhouse . I t  
was compl eted i n  January 1 947 . Most act iv i ­
t i es were mov ed t o  that l ocat i on ,  but the old 
bui l d i ng was used to some extent for sev era l 
years . In 1 947 $1 50 , 000 was appropri ated for 
the Agronomy Headhouse and four greenhouses 
wh i ch were comp l eted in 1 94 9 .  The Seedhouse 
and Headhouse each conta i ned modern bathrooms 
comp l ete w ith showers for both men and women . 
There was al so a s leep i ng room i n  the north­
west corner of the Headhouse . It was thought 
that students who d i d  greenhouse chores woul d 
l iv e  in  i t .  Gl en Nachti gal , a graduate stu­
dent , l i v ed in it from 1 950 to 1 952 . James 
Hay was h i s  roommate for a year . About a 
decade later , the sl eepi ng room and the men ' s  
bathroom were conv erted to laborator ies .  The 
germ p l asm storage room in  the Seedhouse was 
en l arged and the herbi c i de storage room was 
bu i lt in  1 977 . In 1 963 , the South Dak ota 
Wheat Comm iss i on prov i ded $9 ,357 . 00 for a 
p l ant growth chamber . At least some of the 
money was used in  1 964 to  bu i l d  a p l ast i c 
cov erect Greenhouse (photo page 33) . 
The 1 953 l eg i s l ature appropr i ated $275 , 000 
for the P l ant Pathology and Botany bu i l d i ngs 
(JW-64 ) .  The P l ant Pathol ogy com p l ex , com­
p l eted in March 1 95 5 ,  inc l uded a 40- x 1 45-
foot off i ce- l aboratory teach i ng fac i l i ty ,  
three 30- x 1 00-foot greenhouses and a 30- x 
1 2 5-foot headhouse , al l conv en i ent ly  connected 
w ith a g l assed- i n  corr i dor (Semen iuk ) .  Though 
the Botany Department di d not use the labora­
tory or off i ces , it d i d use one of the green­
houses ( photo page 38) . 
I n  1 969 the South Dak ota Wheat Comr.1 iss i on 
v oted to contr i bute $ 1 00 , 000 toward the erec­
t i on of a fac i l ity for spr i ng wheat breed ing .  
The 1 970 l eg i s l ature appropri ated $200 , 000 and 
the Foundati on Seed Stocks D i v i s i on prov i ded 
$40 , 000 for equ i pment . P l ant Phys i o l ogy lab­
orator i es and two greenhouses were annexed to 
the Pathol ogy Comp lex in  1 971 ( photo page 38 ) .  
Shortly afterwards , the Pathol ogy and Physi o­
l ogy uni ts were desi gnated as the P l ant 
Sc ience Bu i l d i ng .  
Two gabl e-roo fed meta l mach i ne sheds were 
erected on the Agronomy Farm in  1 95 2 .  The 
open air dry i ng shed was bu i l t in  the ear l y  
1 960s--and the el ectri cal l y  heated dry i ng 
bu i l d i ng in  1 971 at a cost of $3 ,350 .  
FIE LD RESEARCH EQUIPMENT  
Pr i or to  1 941  all plot work was done by 
hand or wi th horse-drawn machi nery . The Ag­
ronomy Department owned a team of bl ac k Per-
Three ho r ses  hitched to sulky pl ow . 
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cherons that was stabled i n  the nearby Horse 
Barn . Horse-drawn equ ipment i ncl uded a sulky 
(one 16-i nch bottom) pl ow , 7-foot d isk ,  2-
sect i on harrow ,  7-foot gra i n  dri ll ,  7-foot 
grai n  bi nder , 2-row corn pl anter , si ngl e-row 
corn cul tivator , s i ngle-row potato pl anter and 
d i gger and a hay rack. 
Other equ i pment i ncl uded a 18- or 20- i nch 
threshi ng machi ne that d id  not have a feeder , 
band cutters or straw bl ower; a 2-cyl i nder 
W i sconsi n  stat i onary engi ne mounted on sk i ds 
so i t  coul d be mov ed; a Bol l ens 2-wheel ed gar­
den tractor that was equi pped wi th a cul tiva­
tor and 3-foot si de-mounted mower; several 
hand- operated V - bel t seeders , wheel hoes , 
l ong-handled hoes , pi tch forks , scythes , 
hand si ckl es and corn planters . 
The 1/60- acre smal l gra i n  var i ety perfor­
mance and demonstrat i on pl ots were seeded wi th 
the dri l l  and harv ested w ith the bi nder . Bun­
dl es from each pl ot were pl aced i n  two shocks . 
At threshi ng ti me the two shocks from one pl ot 
were pi tched i nto the front half of the hay 
rack and separated by a part i t i on from the two 
shocks of another pl ot wh i ch were i n  the back 
of the rack . At the threshi ng machi ne ,  whi ch 
was powered by the stat i onary eng i ne ,  the 
twi ne on each bundl e  was cut by hand . Then , 
the bundl e was fed i nto the threshi ng cyl i nder 
by hand . Gra i n  from each pl ot was col l ected 
i n  separate sacks to be wei ghed l ater . From 
t ime to ti me it was necessary to pi tch the 
straw away from the back of the machi ne .  
Preparing to plant  head rows . 
Pl ot Work by Hand 
Small gra i n  breedi ng nurseri es were pl anted 
i n  small er plots . Seed of new sel ecti ons was 
pl anted i n  head rows 3 to 5 feet l ong, whi le 
seed of l ater generati ons was seeded i n  rod 
row plots . Pri or to pl ant i ng, the amount of 
seed needed for each row was packaged i n  
separate envel opes . 
�els Lar son t hreshing plants f rom head rows . 1948 . 
At pl ant i ng ti me , the seed was e.i enl y dis­
tr i buted OJ er the length of the bel t i n  a V­
bel t seeder . As the si ngle-row seeder was 
pushed, the bel t rotated and di str i buted the 
seed OJ er the ent i re length of the row . The 
seed was fed through a planter shoe , mounted 
at the front of the seeder , that opened a 1-
or 2-i nch deep furrow i n  a prev i ousl y prepared 
seedbed and depos i ted at the bottom of the 
furrow . Rol l ers , mounted at the rear of the 
seeder , covered the seed and fi rmed the so i l  
over i t .  By adjust i ng a part i t i on on the 
V - bel t, the l ength of row was changed from 5 
feet for head rows to 18 feet for rod rows . 
Plant ing with V-bel t  seeder . 
A rod row pl ot cons i sted of three 18- foot 
rows spaced one foot apart . Each row was 
seeded separatel y .  Plots were cult iv ated 
sev eral ti mes w ith a wheel hoe to control 
weeds. Shortly before harv est both ends of 
the pl ots were tri mmed to l eave rows one rod 
l ong. The gra i n  from the mi ddl e row of each 
3-row plot was harv ested wi th a short hand 
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s i ckle and t i ed i nto a bundle . A man st rad­
dled the row bac kwards . As he stooped and 
backed down  the row , he cut the stems and 
collected them i nto a bundle .  The head of 
each bund l e  was inserted i nto a paper sac k  
to  collect any seed that mi ght shatter . The 
bundles were placed i n  shocks to d ry .  When 
d ry ,  they were th reshed in small plot th resh­
e rs .  Nu rsery threshers, small cli pper fanni n g  
m i lls and Emerson K i ckers were av a i labl e fo r 
p rocess i ng seed as early as 1918 . 
Rod row plot thresher purcha sed in 194 9 . 
Some large plots of corn were planted wi th 
the 2-row planter and cult ivated wi th the 
s i ngle-row cultiv ato r .  Other large plots 
and all small plots were seeded wi th a hand 
planter  in prev i ously marked rows or hi lls . 
A ho rse-drawn 4-row ma rker consi sted of fou r 
3- to 4- foot 2 x 6 's ,  bev eled at one end ,  
spaced 42 i n ches apart and mounted edgew ise 
on a wooden frame. A tongue and double-tree 
were attached to the same s i de  of the frame 
as the bev eled end of the 2 x 6 ' s .  When drawn 
through a prev i ously prepared seedbed , it left 
four 2-i nch fur rows . When operated in both a 
lengthw ise and a crosswise directi on  it  formed 
a gr i d .  H i lls of corn were planted at the 
corners of each gri d .  
Single row corn cult ivator . 
Hand  planters we re constructed out of two 
p i eces of 1-inch hard wood that we re about 3 
feet long and about 4 i nches wi de at one end 
and 2 i nches wide at the othe r .  Metal ti ps 
were attached to the na rrow ends and handles 
on the wide ends . They were h inged together 
near the narrow end and a spring held the han­
dles apa rt .  The planter was grasped by the 
handles and the metal t i ps j abbed into the 
soi l to a depth of 2 or 3 i nches . Kernels 
of corn were dropped between the two boa rds . 
When the handles were pushed together , the 
tips opened leav ing the kernels in the soi l .  
All corn plots were ha rv ested by hand . 
Most pi c kers used a husking hook . The metal 
hook wa s mounted on a leather wr i st band that 
held the hook in the palm of the ri ght ha nd  
for ri ght-ha nded peo p l e .  A r i ght-handed 
pi cker grasped the t i p  of the ea r wi th h is  
left hand , pulled the hook upwa rds near the 
m i ddle of the ea r ,  tear i ng the husks loose . 
He  then grasped the ear wi th h is  ri ght hand 
and twisted to break it loose from the stalk . 
Some pi cke rs used a metal peg strapped to 
the pi ck i ng hand so that the t i p  of the peg 
was near the end of the thumb . The husk was 
removed by grasp i ng it near the t i p  of the ea r 
w i th the peg and thumb, and r ipp i ng i t  towa rd 
the base of the ear . 
Two rows of ke rnels from a rep resentativ e 
number of ea rs  were remov ed wi th a sc rew­
driver and stored i n  moist u re proof  cans 
as mo i sture samples . L ater, they were run 
through a Steinl ite Moisture Tester to deter­
mine mo i sture content . 
Th is  system rema i ned relativ ely unchanged 
for 20 years .  The hand planters were imp rov ed 
and a cutti ng appa ratus was dev ised for tak i ng 
mo isture samples . L i k e a saw horse , 2 x 4 ' s, 
spaced about 2 1/2 i nches apart , were mounted 
on l egs . Each  had several mower si c k l e  sec­
t i ons po i nt i ng upwards . A th i rd 2 x 4 was 
mounted between the others wi th a hi n ge  at one 
end . When the th i rd 2 x 4 was raised, fiv e 
Corn mo isture samples . 
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ears could be la i d  crossw i se on the si ckle 
sect i ons ; i t  was pulled downward to cut a 2-
to 2 1/2-i nch sect i on out of the ears. The 
secti ons fell i nto a contai ner and were dri ed 
i n  an CN en to determi ne moi sture content. 
Mechani zat i on 
The only self propelled equ i pment available 
in 1940 was a 1937 black Ford panel truck 
owned by the South Dakota Crop Improvement 
Assoc i ati on for use i n  i ts seed cert i f i cat i on 
work. When not be i ng used for that purpose , 
i t  was available to the Agronomy Department. 
This soon changed. 
In 1941 , a Model B Farmall tractor , wi th 
the motor mounted off center; a mounted si ngle­
row cult ivator; and a one- bottom mounted plow 
were purchased. Horse- drawn equi pment was 
mod i f i ed for use w ith the tractor. The long 
pol es or tongues on the bi nder and dri ll were 
replaced wi th stub tongues and these imple­
ments were used for at least another decade. 
Model C Farma l l  trac t or and 1 -row c u l t iva tor . 
Ford tra c t or and modif ied horse-dram binder-1940s . 
John Graf i us mounted a V - be l t seeder on the 
Bolens garden tractor and bui l t  a div i der to 
deliver seed i nto four spouts lead i ng to four 
sets of double d isks so that he cou l d plant 
four rows at a time. Each rod row plot con­
si sted of four 15-foot rows spaced one foot 
apart. He also bui lt a 4-row cultivator on 
the tractor that was used for cultivat i ng the 
plots. 
Also i n  1941 or 1942 , a 1/2-ton Inter­
nati onal pi ckup truck was purchased for use 
on the Agronomy Farm. It was also used to 
some extent for transportati on to outly i ng 
research locati ons. About the same ti me ,  a 
wagon box was mounted on a 4-wheel rubber 
t i red trai ler. 
During World War I I  the Fordson tractor was 
i mproved consi derably and equi pped wi th the 
Ferguson 3-poi nt hi tch. Numerous Ford-Fer­
guson i mp l ements were developed. Tractor 
mounted equ i pment was i deal for plot work. 
A Ford- Ferguson tractor and a 7-foot tandem 
d isk and 2-bottom plow were acqui red i n  1946. 
S i nce that ti me numerous Ford tractors and 
other mounted equ i pment have been purchased. 
The rear-mounted row-crop Ford cu l tivator was 
not as easi ly used as the front-mounted i mp l e­
ment on row-crop tractors. The Model B Farm­
all tractor , cultivator , and plow were traded 
for a Model C Internat i onal wi th 2-row culti ­
vator i n  1948. They were st i ll be i ng used i n  
1 980. 
Later he bu i lt a 4-row seeder and cult i v a­
tor on a Model G A l li s Chalmers 4-wheel garden 
tractor. He used a Jari mower to tri m  plots 
to a 12-foot length and mounted a hopper on 
the mower to catch the harv ested materi al from 
the two-middle rows. It was i nserted i nto a 
paper bag and t ied i nto a bundle. 
Gra fius with 4-row seeder on Bo l lens trac tor-194 6 .  
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Jerrv  Budahl , Edd i e  Bergerson , Duane Steureman 
and Wayne Ninneman harvest ing rod rows in 1 952 . 
After the Seedhouse was bui lt ,  bundles were 
dri ed i n  the crop dryer before being  threshed. 
Thi s  system was still bei ng used i n  1979 ex­
cept that the belt seeder was replaced by a 
cyli ndri cal seed div i der, and the enti re seed­
er was mounted on a 4-wheel tractor. Both 
the driver and the man who er1pti ed the pre­
v i ously f i lled seed packets i nto the seed 
div i der could ri de. 
Four-row seeder on �odel G A l l is Chalmers- 1954 . 
Fertilizer appli cators were developed i n  much 
the same way. A measured amount of ferti lizer 
was di str i buted 0,1 er the length of a belt whi ch 
depos i ted the cher:i i cal i nto a div i der where it  
was d istri buted i nto several spouts. In  some 
cases a ferti lizer appli cator and gra i n  seeder 
were mounted on the same tractor. Several Model 
G Alli s Chalmers tractors were used for seeders, 
fert il izer appli cators and cultivators. 
The South Dakota Wheat Comm iss ion prov ided 
$3,057 to purchase a commerci ally bui lt 4-row 
seeder and $1,400 i n  1970 for a stubble mulch 
plot seeder. It also prov i ded funds for the 
Hag i e  sr1all plot combi nes purchased to har­
vest and thresh some plots. 
Smal l grain c rew and new plot seeder in 1969 . 
Somet i me before 1950, J. G. Ross and M. W. 
Adams mounted a V-belt seeder and seed div i der 
on a tandem cultipacker for planti ng forage 
legumes and grasses. The div i der di stri buted 
the seed i nto si x or ei ght sprouts that depo­
si ted the seed on the soi l  surface between the 
two rows of packer wheels 0,1 er a 5-foot swath. 
They harv ested a 3-foot swath wi th a Jari 
mower, wei ghed the materi al, and saved a small 
sample whi ch was used to determ i ne moi sture 
content of the forage. 
Robert  Pylman and new plot harvester in 1974 . 
Duri ng the 1970s corn operat i ons i n  perfor­
mance tests were essenti ally all mechan i cal 
from beg i nn i ng to end : counti ng the seed i nto 
packets, seedi ng, cultivati ng, herbi c i de and 
i nsecti c i de appli cati ons at seed i ng, har­
vest ing wi th a pi cker-sheller and electron i c  
moi sture determinati ons. 
ANALYSIS OF DATA 
Duri ng early years all data were processed 
by hand. It was a ted i ous process to convert 
y i elds per plot i nto yi elds per acre, and cal­
culate av erages for sev eral plots or sev eral 
years. Calculators became av ai lable duri ng 
the 1940s maki ng i t  possi ble to conduct sta-
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t i st ical anal yses of data. Thi s al l owed re­
searchers to use repl i cati ons of smal l er pl ots 
and actual l y  requ i red l ess space for any given 
expe r i ment. Consequentl y, i t  was poss i bl e  to 
conduct more exper iments on the same l and 
area. Even though cal cul ators were improved 
and coul d make compl i cated cal cul at i ons auto­
mat ical l y, data anal ysi s  was a ti me consumi ng 
task. 
By  1975 the cal cul at i ons that once were 
ted i ousl y fi gured on a cal cul ator coul d be 
made w ith the a i d  of the computer. 
Computer programs were secured from other 
sources and some were dev el oped by departmen­
tal personnel . For exampl e, the anal ys i s  of 
var i ance program secured and rev ised by D. L. 
Reeves and J. J. Bonnemann was used by several 
Wind tunnel u sed in the 194 0s to mea su re wind 
ero sion from plot s with various amount s of 
standing stubble and cro p res idue . 
projects. The program was per i od i cal l y  up­
dated to i ncl ude new items and changes to the 
met r i c  system. 
When the Experi ment Stat i on fi rst empl oyed 
a ful l -t i me stat i st i c i an, those worki ng wi th 
corn asked hi m to wr ite a program for ana­
l yz i ng corn yi el d data. The program he wrote 
has been upgraded and expanded per i od i cal l y  as 
the computer  fac i l i t i es expanded. 
One improvement i n  the program was to have 
the computer make the f i nal pri ntouts of yi eld 
tabl es as presented i n  the crop performance 
ci rcul ars prepared for publ i cat i on. Thi s made 
i t  possi bl e to anal yze data and publ i sh re­
su l ts of crop performance from numerous tests 
i n  a matter of weeks from the ti me the crop 
was harv ested. 
Su gar beet planter used for space p lant ing 
segregating generat ion s of wheat . 
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CHAPTER 'I;,/ 
OUTLY I NG RESEARCH STAT I ONS 
For about a decade all agronom i c  research 
was done at the mai n experi ment stati on .  How­
e,; er , i t  soon became e.; i dent that crops , crop­
p i ng systems , and management practi ces adapted 
to Brooki ngs were not su i table for use i n  some 
other parts of the state. Numerous substa­
t i ons , f i eld stat i ons , development farms and 
research farms were used for agronomi c  re­
search through the years . 
RESEARCH LOCATIONS I N  THE 1920s 
E dward W .  Hardi es was Assi stant i n  Agronomy 
and Superv isor of Stati ons from September 1923 
to August 1928 . Forty years later he wrote a 
short hi story about agronom i c  research . It 
was forwarded by h is  brother-i n-law C .  J .  
Franzke. 
E .  W .  Hardi es 
The experi mental work was conducted at five 
stati ons. The mai n  stati on was at Rrooki ngs 
where soi l  i nvest i gati ons assumed a major 
role. Other experi menta l stati ons were lo­
cated at Hi ghmore , Eureka , Cottonwood and 
V iv i an .  An effort was made to have a sta­
t i on i n  a l ocali ty where soi l ,  cli mat i c  and 
env i ronmental condi t i ons were di fferent than 
from any one of the other stat i ons . 
The Hi ghmore Stati on was one of the f i rst 
agr icu l tural experi ment stati ons i n  the 
Northern Great P la i ns .  Much of the early work 
was done i n  cooperati on w i th the USDA . The 
H i ghmore Stati on was noted as the f i rst place 
i n  the U . S . where durum wheat , bromegrass , 
yell ow-blossomed alfalfa , Si ber i an pea and 
Russ i an olives were proven to be valuabl e  
i ntroducti ons for agri cu l ture . 
The ci ty of Eureka was known as the largest 
wheat sh i pp i ng center i n  the world • . .  and the 
mai n project at the Eureka stati on was devoted 
to testi ng wheat. Hundreds of var i et i es were 
tested for adaptabi li ty ,  resi stance to bl ack 
stem rust and yi eld i ng abi l ity .  
The Cottonwood Stat i on was establi shed i n  
an area where grazi ng and livestock were 
i mportant . Consequentl y  forage plants were 
tested there . Speci es of B�om�� (bromegrass) , 
Ag�o)Jl}Mn ( wheat grass) and A!cdic.ago (al fa l fa) 
were extens ively tested . The area of the sta­
t i on was too small at that ti me for grazi ng 
experi ments . As the surroundi ng pra i r i e  was 
broken , the producti on of flax and wheat was 
i ncluded i n  experi mental projects . 
The cl i mati c  condit i ons at the V iv i an Sta­
t i on i nd i cated that sorghum would be a good 
crop . World War I and the depress i on that 
fol l owed resu l ted in a curtai lment of funds . 
Consequently , the work at V iv i an was not 
expanded . 
ALL RESEARCH LOCATIONS 
Research locati ons i nc l uded the Hunter Farm 
near Mellette i n  1895- 1902; substati ons near 
H i ghmore si nce 1899 , Cottonwood si nce 1909 , 
Eureka i n  1908- 1971 and V iv i an 1913- 1942; USDA 
stati ons near Newell in 1909-1974 , Redfi eld 
1914-1934 and Ardmore; i rri gat i on farms near 
Huron in  1949-1953 , and Redf ie l d si nce 1949; 
the Eastern South Dakota Soi l and Water Re­
search Farm near Madi son si nce 1960; the 
Southeast South Dakota Experi ment Farm near 
Beresford and Centerv i l le si nce 1961; Mobi le 
Research Farms near Watertown si nce 1956 , 
Menno i n  1956-1961 , Presho i n  1958- 1973 , 
Garden C ity i n  1965- 1973 , Twi n  Brooks i n  
1968- 1973; and the West R iver Research and 
E xtens i on Center at Rap i d  C i ty si nce 1974 . 
Research in  several aspects of Agronomy 
were conducted at these l ocat i ons . Other 
research farms had i nd iv i dual projects i n  
weeds , i rri gat i on ,  cl ay-pan management or 
pastures , and are di scussed i n  l ater chapters . 
SUBSTATION ADMINISTRATORS 
C l i fford C. Wi l li s  MSA 
Dr . A .  N .  Hume 
Edward W .  Hardi es 
Or . W .  W. Worzel la 
Dr . 0 .  G .  Bentl ey 
Dean D .  C. Acker 
Dr. A .  L .  Musson 
Dr . R .  A .  Moore 
Chi ef of Agronomy 
Head of Agronomy 
Superv isor of Stati ons 
Head of Agronomy 
D i rector of Exp . Stati on 
D i rector of Exp . Stati on* 
Associ ate D i rector 
D i rector of Exp . Stati on 
1908-1910 
1911-1943 
1923-1928 
1943-1958 
1958-1966 
1967- 1974 
1967- 1973 
1973-
Beg inni ng i n  1969 adm in i strati on was trans­
ferred to the P l ant Sc i ence Department for 
stati ons located at Hi ghmore and Eureka , and 
to the Ani mal Sc i ence Department for Cotton-
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wood and Antelope Range. 
SUBSTAT ION STAFF 
Numerous members of the E xperi ment Stati on 
staff  located at Brooki ngs had charge of the 
research work at the several substati ons. 
W i ll is  took charge of much of the work from 
1908 unt i l he res i gned i n  November 1911. Hume 
then superv i sed much of the work. Both had 
ass istants , howev er. 
In 1909 an Ass i stant Agronomist was l ocated 
at each of the three substati ons i n  exi stence. 
W. D. Gri ggs was at Eureka , P. H. Moore at 
H i ghmore and Sam Garv er at Cottonwood. Manley 
Champli n had charge of crop experi ments from 
19 1 2 to about 1921 , and E. W. Hard i es was 
Superv i sor of substati ons from 1 923 to 1928. 
In 191 1  J. G. Hutton took charge of all 
soi l  i nvesti gati ons. He was succeeded by L. 
F. Puhr in 1939 , L. 0. F i ne in the late 1940s 
and early 1950s , B. L. Brage duri ng the 1950s 
and D. R. Hov land i n  the 1 960s. 
K. H. W. Klages had charge of cereal breed­
i ng and testi ng from 1928 to 1935 and was 
followed i n  success i on by S. P. Swenson i n  
1936- 1941 , J. E. Graf i us i n  1 942- 1953 , E. R. 
Hehn i n  1942- 1943 ,  V. A. Di rks i n  1 947- 1961 
and D. D. Harpstead in 1953- 1961 .  
For 20 years the small grai n  work was li m i ­
ted pri mar i ly to vari ety performance testi ng ,  
w h i ch was conducted by J. J. Bonnemann after 
1961 ; but D. G. Wells and P. B. Pri ce con­
t i nued to have w i nter wheat and barley breed­
i ng nurseri es at H i ghmore unt i l  the date of 
th i s  wri t i ng. 
C. J. Franzke conducted weed control re­
search and corn and sorghum performance tests 
at the three substati ons and had corn and 
sorghum breedi ng nurser i es at H i ghmore duri ng 
the 1930s. 
Hehn handled the corn performance testi ng 
duri ng 1 942 and 1 943. He was followed by Karl 
Manke i n  1944- 1946 , D. B. Shank 1947 to 1961 
and J. J. Bonnemann si nce 1961. 
HUNTER -SAL ZER  FARM 
Dur i ng 1897 J. H. Shepard , Chem ist ,  and E.  
C. Ch i lcott , Agri cultur ist ,  stated: "The James 
R iver Valley is  one of the most ferti le tracts 
of pra ir i e land i n  the Northwest. Were i t  not 
that at i nterv als dry seasons occur , the belt 
along the James R iver would be a ver itable El­
dorado. The valley is  si tuated i n  the greatest 
artesi an bas i n  known. Under thousands of 
square mi les li es a sheet of water under pres­
sure that produces huge fountai ns when pi erced 
by a dri ll. There is  consi derable demand for 
answers to questi ons of econom ics and the pos­
s i bl ity of OJ erload i ng the soi ls w ith soluble 
salts " (Bul 52). 
In 1 895 the Experi ment Stati on entered i nt� 
an agreement wi th the Sp i nk County Land and I r­
ri gati on Company , who owned a 700- acre tract df 
land near Mellette known as the "Hunter Farm" , I  
to carry on a seri es of i nvest i gati ons. 
T he farm had a complete i rr i gati on plant 
cons ist i ng of a 6-i nch artes i an well , a 5- acre 
rese rv oi r  and OJ er 5 m i l  es of di tches. The 
Experi ment Stati on pa i d  the salary of a 
trai ned irri gator from Cali forn i a  and super­
v i sed the work. The John A. Salzer Seed 
Compa�y furni shed seed and the Irri gati on 
Company prov i ded the labor and all needed 
fac i li t i es (Bul 52). 
T he contract was renewed i n  1896. Th i rty­
ei ght 1 /4-acre plots were sown to vari ous ki nds 
of garden , f i eld and forage crops , mai nly i n  
var i ety and culture testi ng experi ments. In 
add i t i on the larger porti on of 10 acres was 
div i ded i nto temporary plots of vary i ng s ize 
and planted to a large number of garden crops. 
The remai n i ng port i on of these 10 acres con­
ti nued in  permanent plots establi shed duri ng 
the precedi ng year (Bul 52). 
Seeds were obtai ned from all av ai lable 
sources , from seeds1,1an , from E xperi ment Sta­
ti ons and especi ally from the large seed houses 
of John A. Salzer Co. of Lacrosse , Wi scons i n  
(Bul 59). For th i s  reason the farm that was 
called the Hunter Farm i n  1 895 was renamed 
Hunter-Salzer Farm in  1896. R. S. Roe was 
the foreman for a ti me (Bul 61 ). 
Duri ng the f i rst 2 years , 239 plots were 
planted to OJ er 1 00 var i et i es of crops to be 
harv ested for forage. Crops i ncluded peas , 
rape , spurry , vetches , m i llets , fodder corn , 
sorghums , sweet corns and sunflowers. In 
add it i on ,  36 v ar iet i es of grasses , alfalfa 
and clovers were i nstalled in small plots 
for close compari sons (Bul 59). 
In the spri ng of 1901 , the Experi ment Sta­
t i on entered i nto an agreement wi th the Bureau 
of  Plant Industry , USDA , to cooperate i n  grai n  
i nvesti gati ons. E. C. Ch i lcott was i n  charge 
of the work and named as collaborator wi th the 
USDA. Sylvester Balz was a Speci al Agent lo­
cated at Mellette. In the spri ng of 1 903 t h i s  
work and Balz were transferred to the Hi ghmore 
Substati on (Bul 96 ).  
The  1903 planti ng i ncluded 47 vari et i es of 
macaroni (durum) w heat (Bul 84 ) .  Some of them 
may have been planted at Mellette as they had 
been collected by N. E. Hansen i n  1 898. No 
other records pertai n i ng to th i s  research farm 
were located. 
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H IGHMORE SUBSTATION 
Soon after the appearance of Bul 52 in 1897, 
announcing the results of cooperativ e  irriga­
tion experiments on the Hunter Farm near 
Mellette, it became e,, ident that there was an 
urgent need for experiments with drought-re­
sisting forage plants in the rangeland of the 
state ( Bul 66) . 
Stockmen urged that Hatch funds be used to 
establish a substation on the div ide between 
the James and M i ssouri Riv ers, but the U .  S.  
Secretary of Agriculture would not allow such 
use of these funds (Bul 66) . 
In 1897 Hon. M .  F .  Greeley of Gary intro­
duced a bill, drawn by the executiv e  officers 
of the Experiment Station, in the State Legis­
lature . The bill passed after it had been 
amended to delete any appropriations . Instead 
it directed the Board of Regents to set aside 
a portion of the Hatch funds for that purpose . 
Again the U . S.  Secretary said, "No" (Bul 66) . 
James Wilson, formerly Director of the Iowa 
Experiment Station, became U . S .  Secretary of 
Agriculture in 1897 . He had a different policy 
in regard to cooperativ e  work between the USDA 
and the state experiment stations . 
During the winter of 1898-99, E. C .  Chilcott, 
Vice Director of the S. D. Experiment Sta­
tion, went to Washington, D . C . ,  to examine the 
possibilities of establishing a range station 
in South Dakota . He receiv ed so much encoura­
gement that Director James H .  Shepard sub­
mitted a formal proposition . It was fav orably 
receiv ed and Thomas A. Williams, who had been 
at the S . D .  Experiment Station from 1891 to 
1896, returned to the state to complete the 
details of the proposed cooperation ( Bul 66) . 
Hon . H .  F .  Greeley, who had become a member 
of Board of Regents, and Director Shepard went 
to H ighmore to secure a location .  
Hon .  Frank Drew, a former legislator, do­
nated the north 117 . 15 acres of the NW 1/4 of 
Sec 11, T 112N, R 72W, on the outskirts of 
H ighmore, to the South Dakota Agricultural 
Experiment Station.  The Hyde County Commis­
sioners appropriated sufficient funds to fence 
the tract and place a suitable building on it 
( Bul 66) . 
Williams made a second trip from Washington, 
D .  C .  , and the final details of the agreement 
were completed . It was agreed that the Div i­
sion of Agrostology of the USDA and the South 
Dakota Agricultural Experiment Station would 
carry on the work conj ointly with both contri­
buting funds and both hav ing access to the 
results . It was agreed that the work would be 
limited to the testing of drought-resisting 
forage plants and to dev ising ways and means by 
which stockmen could obtain winter forage and 
increase the productiv ities of the range ( Bul 
66) . 
The station was originally called the Coop­
erativ e Range Experiment Station .  By 1906 it 
was called Highmore Substation . Dr . Hume re­
ferred to it as Highmore Experiment Farm and 
it was sometimes referred to as the Highmore 
Substation or Highmore Branch Station .  In 
1948 it became the Central Substation and in 
1972 Central Crops and Soils Research Station .  
Highmore Experiment Station 
1910 to 1920 
Manley Champ l in was stationed at Highmore 
during 1909-1911 . I n  1912 he transferred to 
Brookings and took charge of cereal inv estiga­
tions for the Agronomy Department which in­
cluded the substations . He was a prolific 
writer . He wrote numerous Experiment Station 
bulletins and he wrote an article that was 
publ ished in the S�oux C,iJ:,y FMmV!.h ' TJU,bune 
It was reproduced in Chapter X I  of the H� to-'1. IJ 
0 6  Hyde Countlj .  The date of the writing is 
unknown, but the best estimate is 1912-1915 . 
Manley Champ l in 
I n  the central part of South Dakota l ies 
the Ree Valley, a broad expanse of lev el 
prairie, hemmed in at the horizon ' s  edge by 
rounded hills, the moraines left by the gla­
ciers that thousands of years ago brought the 
soil that made the upper Mississippi Valley 
the bread basket of the world . 
The soil is a rich glacial deposit, varying 
from 500 to 1,500 feet in depth . The upper 
soil is a dark loam formed by humus from the 
decay of the grasses through ages . Its fer­
tility is practically inexhaustible . Under 
the glacial layer abov e  the anc ient shale is a 
sheet of water fed by drainage waters that 
constantly filter through the porous glacial 
drift . This forr:is a nev er-failing reserv oir 
to feed the artesian wells of which hundreds 
hav e been sunk in late years . 
The prairie, in a state of nature, presents 
a panorama of velv ety buffa l o-grass that 
rarely grows abov e a few inches in height and 
produces from one-half to one ton of nutri­
tious hay per acre . While this wild hay could 
not be improv ed upon and the whole country is 
thinly settled, the thought often occurred to 
the far-sighted farmer, "What will we do when 
the population increases so that the wild hay 
is not sufficient to supply the demands upon 
it? "  
An  experiment station was established at 
Highmore, the county seat of Hyde County, 
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s i t uated nea r the center of the Ree V a l l ey .  
A pi ece o f  l a nd  was presented to t h e  state , 
wh i ch was known as the poorest fa rm i n  the 
townsh i p . The l and was cl ea red of ha rd heads , 
put i n  a state of cu l t iv at i on ,  and a system of 
sel ect i on ,  v a ri ety test i ng and crop rotat i on 
establ i s hed. 
The fi rst obj ect was to dev el op a drouth­
res i stent l egume. A l fa l fas were obta i ned from 
S i beri a ,  Tu rkestan  and pa rts of the U n i ted 
States where cond i t i ons of c l i mate were s i mi ­
l a r .  These were p l anted i n  test i ng p l ots as 
we l l  as rows wh i ch were cu l t iv ated for sel ec­
t i on .  The al fa l fa di d e.i eryt h i n g  expected of 
i t .  The present yea r i t  yi e l ded two cutt i ngs  
of about one  ton  each  per acre and i n  some 
yea rs a th i rd cutt i ng has been obta i ned . 
Bes i des produc i ng about four  t i mes as much 
hay as the wi l d sod , it improv es the ground by 
add i ng n i t rogen . The v a l ue of chopped a l fa l fa 
as a feed for catt l e  i s  wel l known , bei ng  
equa l , wei ght for wei ght , to bra n .  T he  cri m­
son c l ov ers tested , a l t hough they can be grown , 
cannot compare wi th i t  for th i s  sect i on .  
Three k i nds of bromegrass were thorough l y  
tested and carefu l l y  i mprov ed , wi th BJz.omU/2 
iMeJUn-W , as  usua l , wi nn i ng the l au re l s .  Th i s  
grass grows to a hei ght of 3 to 5 feet and 
y i e l ds from 1 1/2 to  2 1/2 tons per ac re . 
T i moth i es were a success , though i n  some 
seasons they fai l ed to catch . Two k i nds were 
grown-- a  l ong  headed , short-stemmed Russ i an 
v a ri ety and the common ti mothy . 
The wi l d  western wheatgrass grown under 
cond i t i ons  of cu l t iv at i on prov ed to be an un­
fai l i n g  yi e l der.  Sev era l other grasses are 
bei ng tested and grown , but those ment i oned 
seem to be the wi nners commerc i a l l y ,  and the 
fa rmer of the future South Dakota wi th  h i s  
b romegrass and a l fa l fa can compete we l l  wi th 
the eastern farmer and h i s eastern grasses . 
For heavy forage crops , cane , broom corn 
( p roso )  mi l l et ,  foxta i l mi l l et and mi l o  ma i ze 
a l l prov ed su re y i e l ders and v a ri et i es ,  espe­
c i a l ly  adapted to the area , hav e been dev e-
l oped . Seed i s  bei ng  sent out i n  sma l l quan­
t i t i es and it  is hoped that by the ti me the 
need is rea l ly  fel t ,  a suffi c i ent seed stock 
wi l l  be obta i nabl e and the farmer wi l l  not be 
forced to take chances by pl ant i ng seed not 
acc l i mated. 
Of  a l l the v a ri et i es of mai ze tr i ed , M i nne­
sota 13 av eraged the best . A spec i a l  st ra i n  
i s  bei ng  dev el oped for ha rd i ness . Al so , much 
i s  expected of a new v ar i ety known as the 
B rown County Ye l l ow Dent . 
Oats y i e l ded from 50  to 7 0  bushel s per 
acre , and the qua l i ty was a l l that cou l d  be 
des i red , pl ump , ha rd gra i n  that o.i er-wei ghed . 
Du rum or macaroni  wheat y i e l ded an av erage 
of 29 bushel s per acre and th i s  yea r wi l l  do 
much  better .  The Fi fe and B l uestem v a ri et i es 
hav e con s i dera b l e  red ru st th i s  yea r and some 
i ndi cat i ons  of bl ack ru st , but i n  most v a r i e­
t i es th i s  wi l l  not be seri ous enough to 
great ly  reduce the yi e l d .  The bread wheats 
av erage about 17 bushel s per acre . 
Bar l eys , both 2- and 6- rowed , and emmer ,  
common l y  known as spe l tz , hav e done wel l for a 
per i od of years , yi e l d i n g ord i nar i l y  better 
than 40 bushel s .  
The work of the stat i on i s  educat i ona l  as 
wel l as experi menta l , bei ng  a branch of the 
State Col l ege at B rook i ng s .  Many v i s i tors are 
shown o.i er the pl ace eJ ery day , gett i ng obj ect 
l essons i n  good fa rm i n g .  Any fa rmer can ob­
ta i n  yi e l d s  l i k e those menti oned i f  he wi l l  
p l ant good seed and use s i mi l a r cu l tu re and 
crop rotat i on method s .  The soi l  possesses its  
own fert i l i ty and  wi l l  do  i t s  part . 
Stati on P e rsonnel 
Res i dent staff i n c l uded the Superi ntendent 
s i nce 1 900 and profes s i ona l  sta ff for sev era l 
yea rs . 
L .  W. Carter 
Sy lv ester Bal z 
Stev e  Sussex 
Gera l d  Keehn 
Wade P ri ng l e  
F rank  Hol mes 
Mi ke  Vo l  i k  
Superi ntendent 
Superi ntendent 
Superi ntendent 
Superi ntendent 
Superi ntendent 
Foreman 
1 900- 1901 
1 903- 1 907 
1 9 1 1 - 1 948 
1 948- 1950 
1 950- 1 964 
1 965- 1972 
1 972-
Botan i st DeAl ton Saunders l a i d  out the ori ­
g i n a l  p l ots and p l anted the crops i n  1 899 .  He 
superv i sed the work done by L .  W .  Carter i n  
1 900 , 1 901 , and perhaps 1 902 . Saunders super­
v i sed the forage crop work unt i l he l eft the 
Agri c u l t ura l  E xperi ment Stat i on in October 1 903 . 
Sy lv ester Ba l z  was t ransferred from the Ex­
peri ment Farm nea r Mel l ette in 1 903 when sma l l 
gra i n  test i ng was transferred .  Saunders was 
rep l aced by W .  A. Whee l e r ,  who superv i sed for­
age crop work for sev eral  yea rs { 1 903- 1907 ) 
from B rook i ng s .  J ohn S .  Col e ,  who was i n  
cha rge of sma l l gra i n  work at B rook i ngs  may 
hav e superv i sed the sma 1 1  gra i n work at H i gh­
more for a few yea rs pri or  to 1 909.  
P .  H .  Moore was Ass i stant in  Agronomy at 
H i ghmore i n  1 909 and probab ly  l iv ed at the 
stat i on .  L i kewi s e ,  USDA cooperators or col l a­
borators i n  cha rge of cerea l i nv est i gat i ons 
l iv ed at the stat i on .  They i nc l uded Man l ey 
Champ l i n  i n  1 909- 1 91 1 ,  J .  D .  Morr i son i n  
1 9 1 2- 1 9 1 7  and Edgar s .  McFadden i n  1 918- 1 920.  
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I n  1 973  Harry A. Gei se serv ed as non- res i ­
dent Superi ntendent at the same t i me that he 
was c l os i ng the South Cent ra l Mobi l e  Resea rch 
F a rm nea r P resho .  He was t ransferred to  the 
new Research and E xtens i on Center  at Rap i d  C i ty 
the next yea r .  
At  that  t i me the Northeast Mobi l e  Resea rch 
Farms nea r G a rden ci ty and Twi n B rooks were 
c l osed and Quent i n S. K i ngs l ey ,  who had oper­
ated those fa rms , became non- res i dent Superi n­
tendent i n  1 974 . Both Gei se and K i ngs l ey had 
M .  s. degrees i n  Agronomy and p l anned and con­
ducted some experi ments . They al so superv i sed 
p l ot work for staff members l i sted ea rl i e r  i n  
t h i s  chapter and coordi nated a l l act iv i t i es for 
the stat i on .  
P l ot Arrangement 
I n  1899 Saunders l a i d  out th ree seri es ( A ,  
B & C )  o f  p l ot s  a l ong the south s i de o f  the 
stat i on .  They extended the ent i re l ength of 
the fa rm and we re separated from one another 
by 1 - rod driv eways .  Each seri es conta i ned 1 /4-
ac re ( 5 x8 rods ) p l ots  wh i ch were numbered 1 to 
30 f rom east to west . I n  1 900 ser ies  D and E 
and pl ots  1 6  to 30 of seri es F were added. I n  
add i t i on ,  there were 1 2  l on g ,  na rrow pl ots at 
the northwest corner of the stat i on ( B u l  70 ) .  
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In 1908 W illis modified the plot arrange­
ment. He div ided each series into 69 1/10-
acre (2x8 rods) plots and numbered them from 
the west to east. He omitted numbers of plots 
that had been replaced by the buildings and 
farm yard. He also added series G to J with 
1/10 acre plots numbered 1 -33 from west to east 
(Bul 272). 
In 1912 Hume modified the arrangement by 
adding north-south driveways. In many cases 
he eliminated ev ery 1 1 th plot making driveways 
2 rods wide. With driveways in both di rec-
ti  ons , each series was div ided into 1 -acre 
blocks of 10  plots. Alphabetic designation 
(A , B etc.) of series was changed to numbers 
(100 , 200 • • • 1 , 000). In 1913 and 1914 ,  
series 1 100 , 1200 and 1300 were added at the 
northwest corner of the farm. (Bul 272). 
Plot arrangement was modified again. By 
1956 , four of the five ranges located east of 
the buildings had been merged into a 5.5-acre 
block. The fifth range became part of the 
pasture. Series 1200 and 1 300 were lengthened 
to include three blocks. A gravel driveway was 
constructed from U.S. Highway 14  to the 
buildings. 
By 1955 the 35-acre pasture in the northeast 
corner had been reduced to a 20-acre meadow 
when an east-west tree belt was planted across 
the south side. A 1 5-acre pasture south of the 
trees was created from abandoned plots and the 
southern part of the original pasture (Cir 
272). This grassland and the area planted to 
an SCS tree demonstration in 1977 were on the 
Hoven soil and nev er delineated into research 
plots. 
CENTRAL BRANCH STATION 
Buildings and Equipment 
The original seed and tool house , built by 
the Hyde County Commission , was built on Plot 
A-7 in 1899. Saunders planted Siberian Pea 
shrubs and Russi an Wild 0 1  iv es on the plot (Bul 
66). This plot was located 30 to 35 rods from 
the east border of the farm adjacent the south 
border and serv ed as the ent ranee. 
In the fall of 1901  L. W. Carter wrote , 
"Arrangements to fence the pasture and build a 
barn for the team have been made. A sulky cul­
t iv a tor equipped for sha 1 1  ow and deep cult iv a­
ti on and a seed cleaner were bought this fall. 
A subsoil pl ow and a 2-horse drill would be 
valuable additions " (Bul 74). 
Prior to 1905 a barn (and perhaps pasture) 
was put on plots 8-6 , 7 and 8 ,  which had been 
seeded to Turkestan alfalfa in 1899 (Bul 96). 
These plots included an 8- by 1 5-rod , 3/4-acre 
area with the southeast corner being about 12 
rods from southern border of the farm and 25 
rods from eastern edge. 
In 1906 Wheeler and Balz wrote , "The work 
at the station has been seriously handicapped 
for the past 3 years by inadequate buildings 
and equipment. The work cannot be enlarged 
nor improved until new buildings and equipment 
a re secured. 
"Thousands of varieties and selections of 
seeds grown during the past year are stored 
in a shed where they are likely to be de­
stroyed by pests or lost at any time. The 
building that is most badly needed is a 
seedhouse for the storing and handling of 
plants. It should include a large storage 
room for small tools and machinery and a 
sleeping room for the superintendent. A 
threshing shed , wagon scale , well and addi­
tional stable are badly needed in order that 
the work may progress. 
"It is earnestly desired that the next 
legislature make some prov ision for new 
buildings and other equipment needed" (Bul 
96 ) .  
In 1907 the State Legislature appropriated 
$8 ,000 for buildings and granted a consider­
able increase in funds for operation and main­
tenance (Bul 101). It would appear that the 
house and seedhouse and perhaps a second barn 
were built in 1907 or 1908. The approximate 
location of the house was on original plots 
8-10 and 1 1 ,  the new seedhouse on B-8 and 9, 
and the new barn on plot C-10 (Cir 124). In 
1917 $2 ,000 was appropriated for the opera­
tion of substations at Highmore , Cottonwood 
and Eureka (K-62). The machine shed and 
poultry house were built prior to 1930 (Bul 
272). 
The 1 1/2-story house serv ed continuously 
as the residence of the Station Superinten­
dent. The 1 1/2-story seed house serv ed as a 
residence for employees from time to time. 
Sussex lived in it several years after he 
retired. 
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Headquarter s Cent ral Branc h Sta t ion in 1956 
The barn was used to stable the team used 
for "horsepower" on the stat i on unt i l  about 
1 950 . I t  also may hav e been the home of a 
m i lk cow and/or a sow and li tter kept by the 
Super i ntendent for a personal source of m i lk 
and meat . The team used i n  the 1 940s was a 
pai r  of bi g dapple grey Percherons . The 
geld i ng stood almost 18 hands hi gh and the 
mare was somewhat smaller as was her colt . 
Large si ze was useful when us i ng machi nery 
bui lt for a 3- or 4-horse team, but must hav e 
been a hand i cap when Stev e Sussex, who was 
about 5 feet 5 i nches tall, harnessed and 
unharnessed them . 
Ear l y  Crop Ev al uat i on 
Saunders p l anted about 50 1/4-acre plots 
i n  1899 . One or more spec i es or ecotypes 
of a dozen grasses, sev eral legumes, sev er­
al broom corn (proso ) mi llets, sev eral types 
of  corn for fodder and some misce l l aneous 
crops were p l anted . Much of the seed had 
been obtai ned on collect i ng tri ps made by 
T .  A .  W i lli ams, former Botani st, and N .  E .  
Hansen (Bul 66 ) .  I n  1 900 Saunders, w ith 
the ass i stance of  L .  W .  Carter, planted 
40 more spec i es and more plots of some of 
the same spec i es includ i ng alfalfa and 
smooth bromegrass ( Bul 70 ) .  I n  1 902 results 
of  the fi rst 3 years were summari zed ( Bul 
75 ) .  
1 .  Nev ada bluegrass, feather bunchgrass 
(green needlegrass) western wheatgrass and 
smooth bromegrass had g i ven prom ise of bei ng 
useful for range renewal. No perenni al had 
been found that gav e sat is factory hay 
producti on .  
2 .  Sev eral annuals had shown themselv es to 
be v ery drought- res i stant and gav e sat is fac­
tory yi eld under adv erse cond it i ons . Sor­
ghums, corn and mi llets, in the order named, 
were recommended for wi nter feed . 
3 .  Raoe, when cultiv ated, had done well, 
y ield i ng as much as 14 tons of fodder per acre . 
4 .  Both manuri ng and pulv eri z i ng of nat i ve  
� ergrazed pra i r i e  had increased the yi eld o f  
hay per acre . 
I n  1 903 the var iety tests, conducted by E .  
C .  Ch i lcott w ith the ass istance of John S .  
Cole, were transferred from Mellette to 
H i ghmore . HRS and durum wheat, oats, barley 
and ernmer were included in the tests ( Bul 84 ) .  
Crop Breed i ng 
Most of the crops planted in  1899 and 1 900 
were v ery heterogeneous . Research workers 
began select i ng plants that appeared to be 
most product iv e and best adapted to the area . 
John S .  Cole and/or Sylv ester Balz apparently 
made some selecti ons of Swed i sh Select oats 
dur i ng the early 1 900s . One of the select i ons 
was named Cole . 
D .  A .  Saunders, who was in  charge of inv es­
t i gat i ons from 1899 to 1 903, left the Exper i ­
ment Stati on in  October of 1 903 . W .  A .  
Wheeler, h i s  successor, put more emphas i s  on 
the dev elopment of i mpr� ed strai ns .  
I n  1 904 Wheeler and Balz made plant selec­
t i ons from sev eral types of foxta i l  mi llet as 
the beg i nn ing  of an effort to dev elop a better 
v ar iety . I n  the spr i ng of 1 905 a number of 
exper i ments in  the select i ng and breed i ng of 
plants was inaugurated . Spec ial attent i on was 
g iv en to alfalfa, m i llets, sorghums, corn and 
grasses ( Bul 96 ) .  Though selecti ons were made 
from all of these crops and grown i n  ped i gree 
rows, no named v a ri et i es we re dev eloped from 
them . 
Small Gra ins 
Selecti on 7, from Kubanka durum wheat, made 
i n  1 909 by Manley Champli n, was named Acme i n  
1 9 14 and was released to two farmers in  1 916  
(Bul 1 94) . J .  D .  Morr ison made a selecti on 
from White Smyrna barley in 1 9 15 that was 
dev eloped into a var iety name Ace . I t  was 
f i rst entered in  vari ety performance tests in  
1 922 (Bul 256 ) .  
I n  1 918- 1 920 E .  S .  McFadden selected the 
l ines from h is  emmer-wheat cross that he dev e­
l oped into Hope and H-44, the fi rst stem rust 
res istant var iet i es of HRS wheat . Hope was 
released in  1 925 from his farm at Webster . He 
also made sev eral crosses among Lyons, Coast, 
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Odessa and Club Mari ot barley variet ies. One 
of the double crosses became the vari ety 
Dryl and. 
Starti ng i n  the 1920s most plant breedi ng 
was done at Brook i ngs , but tests conducted at 
H i ghmore ai ded i n  the selecti on of li nes that 
were developed into new varieti es. 
Sorghum 
Franzke selected 39-30-S, a vari ety of forage 
sorghum low in  cyani c  aci d, at H i ghmore. In 1936 
he used a dairy cow to test for the aci d  i n  sor­
ghum plots. Th i s  variety and Rancher, selected 
from it, were the fi rst low prussi c  aci d  var ie­
t i es in  the U.S. Drought resi stance of sorghur.i 
was recogni zed at H i ghmore, and Norghum and 
Reli ance gra in  sorghum variet ies were released 
after extensive test i ng at H i ghmore (AES 14). 
A selecti on from M i nnesota 13 corn, made 
at H i ghmore, was fi rst named H i ghmore 13 and 
later named Alta. 
Corn 
Franzke 's corn breedi ng program began in  
the 1930s and most nursery work was at 
Brook i ngs. H i ghmore was a testi ng s ite to 
select hybrids of the same maturi ty as at 
Brook i ngs, but w i th better adaptati on for 
the lower rai nfall areas of the state. 
Resulti ng from th i s  work were such hy­
bri ds as SD 204, SD 210, SD 212, SD 220, 
SD 224 and SD 250, all of wh i ch were pro­
duced as certi f ied seed and sold to farmers 
i n  Central South Dakota for many years. 
In addit i on, 30 newly released inbred 
l i nes of corn, selected for stalk rot resi s­
tance as i nd i cated by stalk strength, were 
dev eloped in  part by C. M. Nagel from pre­
l i m i nary experi ments at H i ghmore (AES 14). 
Forages 
Dur ing the late 1940s J. G .  Ross i n i t i ated 
grass breedi ng tests at H i ghmore that contri bu­
ted to the development and release of Homestead­
er smooth bromegrass. Strai ns of i ntermedi ate 
wheatgrass, w ith  h i gh forage yield and large 
seeds, were recogni zed at H i ghmore i n  1957 and 
were used i n  the development of Oahe inter­
medi ate wheatgrass, released i n  1962 (AES 14). 
In 1916 Garv er descri bed the creepi ng root 
hab it  of growth exh i b i ted by the yellow-flower­
ed alfalfa grown at H i ghmore ev er si nce its 
i mportati on i n  1906 and 1908 by N. E. Hansen. 
After World War I I, M. W. Adams i ncorporated 
th i s  characteri st i c  i nto grazi ng-type alfalfas. 
Teton was released in 1958 and Travoi s i n  1963 
(AES 14). 
Crop and Soi l Management 
In 1905 W. A. Wheeler and S. Balz establish­
ed ei ght 3-year rotati ons at H i ghmore on 1/10-
acre plots. That fall 16 plots were prepared to 
test di fferent methods of ti llage for the prod­
uct ion of corn, wheat, barley and oats (Bul 96). 
The seri es of rotati on plots started in  1905 
were extended to include 94 1/10-acre plots i n  
1906. The experi ments were conducted in  coop­
erati on w ith the USDA and rotati ons were plan­
ned so that results could be compared wi th 
those obtai ned in North Dakota, Nebraska, 
Kansas and Texas (Bul 10 1). 
They were mod i f ied by C. W i ll is  in 1908. He 
used th i rty-four crop sequences in 3- to 5-year 
rotati ons. Some of the crop sequences were (1) 
wheat-oats-corn, (2) w heat-oats-corn-fallow, (3) 
oats-barley-corn, (4) corn-wheat-brome-brome­
oats and (5) corn-oats green manure crop-wheat 
(Bul 1 15). 
The number of rotati ons was increased b_y 
us i ng di fferent green manure crops--rye, peas, 
sweetclov er--and by us i ng di fferent methods of 
seedbed preparati on--d isk i ng corn stalks and 
spr ing and fall plow i ng (Bul 1 15). 
These rotati ons were remodi f ied by A.N. Hume 
duri ng 1912 to include only 10 rotat i ons-- (1) 
corn-wheat-peas-sorghum-oats, (2) corn-small 
gra in, (3) corn-small gra i n-legumes, (4) corn­
rye-sweetcl ov er-m i ll et-small grai n-green manure 
crop of rye or rape, (5) fallow-small grai n, 
(6) corn-oats-wheat, ( 7) corn-barley-brome­
brome-alfalfa, (8) corn-small gra i n  & _ clov er 
(9) cont i nuous small gra i ns and (10) corn­
w heat-sweetcl ov er. 
Each crop occup i ed a 1 -acre block and was 
handled in  several ways by planti ng more than 
one small gra in  or green manure crop, or usi ng 
di fferent treatments of manure or fert i l i zer 
w i t h i n  the block. Two rotat i ons, (1 1) potatos­
flax-alfalfa and (12) corn-oats-w i nter wheat 
were added in  1913 (Bul 272). These experi ­
ments were suspended i n  1936 due to lack of 
funds (Bul 325). 
W i th an i mproved budget for substati ons in  
1942, Leo F. Puhr establi shed new crop rota­
ti on experi ments at H i ghmore and Eureka. 
The rotati ons at the H i ghmore Substati on 
were (1) conti nuous wheat, (2) corn-wheat, (3) 
sorghum-wheat, ( 4) corn-wheat-sweetc lover and 
fallow, ( 5) sorghur.i-wheat-sweetclover and 
fallow and (6) w heat-fallow (C ir  124). 
Vari ety Preformance 
Si nce 1903 the Stati on has served almost 
conti nuously as a testi ng site for small 
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grains . Ov er the years these tests helped 
identify the adapted v arieties of spring , 
w inter and durum wheat , oats , barley , winter 
rye , flax , emmer and millet . The information 
obtained on yield , other agronomic character­
istics and reaction to diseases and insects 
helped area farmers switch from one variety 
to a better adapted v ariety (AES-14) . 
R ichland oats replaced Swedish Select in 
the H ighmore area between 1928 and 1932 be­
cause its earliness led to 8% more grain . 
Mida spring wheat replaced Thatcher because 
of rust resistance . Pilot replaced Ceres 
because of stem rust resistance . Lee replaced 
M ida because of better yields and more rust 
resistance (AES-14) . 
Minter winter wheat replaced Turkey in the 
1950s because of better yields , straw and 
hardiness . Twenty years later Scout , Lancer , 
and Centurk replaced Nebred because of rust 
resistance and better yields . Hume , Bronze , 
and Winoka replaced less hardy v arieties in 
some East Riv er acreage . Gent and Sage repla­
ces Scout types because of better leaf rust 
resistance (AES 14) . 
Primus II barley replaced Liberty and 
Plains because of drought resistance (AES-14). 
Rates and Dates of Planting C orn 
In 1954 Hume initiated a study on dates and 
rates of planting corn . It was planted in all 
combinations of 2 ,  3 and 4 plants per hill on 
May 1 ,  20 and 30  using early , mid-season and 
full-season hybrids . D .  B .  Shank had charge 
of the experiment during the 5 years before it 
was terminated in 1954 (Bul 455) . 
Forage Ev aluation 
From 1950 to 1953 L. B. Embry of the Animal 
Husbandry Department fed early- , medium- and 
late-cut prairie hay to Hereford steers to 
determine feed v alue of the forage harv ested 
at different stages of maturity (Bul 457) . 
During the mid-1960s Embry compared four 
supplements to prairie hay for CN erwintering 
Hereford steer calv es . Twelv e calv es were fed 
each of four protein supplements . The supple­
mentary source of protein to a full feed of 
prairie hay were 6 pounds of alfalfa hay or 2 
pounds of a 30% protein supplement as follows : 
(1) alfalfa hay , (2) 60% soybean meal and 40% 
ground she l led corn , ( 3) 48% soybean meal and 
52% dehydrated alfalfa meal and (4) 31% soy­
bean meal , 4% urea and 65% ground shelled 
corn . 
Poorest gains were from supplement 1 and 
best from suppl' ement 2 w ith intermediary gains 
from supplements 3 and 4 (Cir 170) . 
Mulch Tillage 
During the early 1960s , F .  E .  Shubeck con­
ducted experiments to determine (1) if a straw 
mulch could reduce loss of soil moisture by 
ev aporation and (2) if moisture sav ed could be 
exploited by corn to giv e  greater yields (C ir 
170) . 
R .  A .  Moore grazed sev eral alfalfa v arieties 
with sheep from 1957 to 1962 . Teton and Tra­
v ois , two new pasture-type alfalfas , were com­
pared with hay-type v arieties Vernal and Ladak 
and the yellow-flowered Semipalatinsk for pro­
duction and persistence under grazing . 
Horticultural Crops 
Sev eral Russian oliv es and Siberian peas 
were planted around the first machine shed in 
189 9 .  Sometime before 1930 three or four rows 
of trees extending from the southern border of 
the substation northward 10  to 12 rods along 
the west side of the house were planted (Bul 
272) . The planting probably included some of 
N .  E. Hansen 's newly dev eloped fruits . Many 
trees died during the drought of the 1930s . 
In 1942 another windbreak was planted on the 
west and north sides of the house . Ten years 
later windbreaks on the south side of the house 
and southwest of the house were planted . Trees 
for a spacing study were planted in 1955 east 
of the present (1981) driv e from the highway to 
the buildings . These tree plantings demonstra­
ted that a rather wide range of species were 
adapted to the Highmore area (AES 14) .  
An  orchard , planted in 1942 , consisted pri­
marily of apples and plums and stimulated inter­
est in tree fruits in the area . A new orchard 
was planted in 1975 . When limited irrigation 
became av ailable it serv ed as a good site for 
ev aluating fruit and demonstrating home fruit 
production in central South Dakota . 
I n  1965 the Highmore Station was made a part 
of the regional testing program for woody orna­
mentals . For sev eral years from 6 to 20 v arie­
ties or selections of ornamental trees and 
shrubs were planted each year . 
Three ornamentals which did exceptionally 
well included Amur chokecherry , Gl ober cara­
gana and Coronation Triumph potentilla . The 
Japanese Tree Lilac also performed well until 
the very dry years of 1974 and 1975 . The orna­
mental plantings at Highmore were a show case 
of shrubs and trees best adapted for use in 
landscape plantings in central South Dakota . 
In 1977 the Soil Conserv ation Serv ice 
planted sev eral species of trees in a demon­
strati on plot on an area of Hov en soi 1 that 
had nev er been used for agronomic research . 
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It was located northwest of the house on the 
west s ide of the drive . 
NEWELL FIELD STATION 
Joseph J .  Bonnemann 
The Newell F ield Stati on was one of many 
operated by the USDA dur ing the early part of 
the 20th century . The stat ion was known by 
several names dur i ng the ti me it  was func­
t i onal ,  and serv ed the regi on well in vari ous 
capac i t i es and f i elds of agri cultural re­
search . 
The Belle Fourche Irr i gat i on Project was 
one of the earliest programs author ized by 
the Reclamati on Act of 1902 . In 1903 sur­
vey work on the project was begun , and in  
1905 construct i on was  begun on a townsi te 
named for F .  H .  Newell , then D i rector and 
Ch i ef Engineer of the U . S .  Reclamati on 
Serv i ce .  
Orman Dam ,  was bui lt near Belle Fourche 
and named for the project engi neer .  The dam , 
bui lt w i th horse-drawn equi pment , was the 
f i rst dam bui lt by the newly formed Bureau of 
Reclamati on to store water for i rr i gat i on .  
Constructi on began i n  1905 and was completed 
i n  191 1 .  It was one of the largest earthen 
dams of the t ime .  
In  the meanti me ,  the Belle Fourche F i eld 
Stat i on was establi shed in 1906 , pri mari ly 
to study problems i n  i rr i gat i on (C i r  85) . 
It was located on the northwestern outski rts 
of Newell on the SE 1/4 of Sec 1 9 ,  T 9N , 
R 5E i n  Butte County near Orman Dam.  
Howev er ,  i rr i gat i on water was not av a i l­
able unti l 1912 , and informati on on dryland 
farm i ng i n  the sem i - ar i d  porti on of the 
Pla i ns was almost completely lack i ng .  Re­
commendati ons on how to grow crops on l im ited 
ra i nfall were based ch iefly on experi ence 
from the humi d  area of the Pla i ns or on 
untested theory . Consequently , the Off i ce 
of Dryland Agri culture Investi gat i ons , 
Bureau of Plant Industry , USDA , under the 
d irect ion of E .  C .  Chi lcott , establi shed a 
Belle Fourche Experi ment Farm at Newell in 
1907 . The Reclamat i on Serv i ce prov i ded 
$5 , 000 for fenc i ng and other construct ion on 
the farm (U . S .  Tech Bul 454) . Chi lcott had 
been Agr i culturi st and Vi ce D i rector of the 
South D akota Agri cul tural Experi ment Stat ion 
for several years . 
In 1950 the name was changed to the Newell 
Irri gat i on and Dry Land F i eld Stat i on .  Then , 
i n  January 1957 , the name was shortened to 
the Newell F i eld Stat ion .  The stat i on ceased 
to ex i st as such on June 30 , 1974 , and i n  
1979 w as bei ng operated by the Black H i lls 
Workshop as a rehab i l i tat ion center . 
Stat i on Personnel 
Si nce the stat i on was operated by the USDA , 
the super i ntendent and most staff members were 
USDA employees . Howev er , several state em­
ployees were located at the stat i on from 1951 
to 1969 . 
C .  A .  Jensen was the fi rst Super i ntendent 
and Agronomist at the stat ion .  Dur i ng h is  
term of 1907- 1909 , constructi on was started 
and prel imi nary dryland invest i gat i ons were 
conducted . Beyer Aune , who had charge of the 
i rr i gat i on-farming i nvesti gati ons and super­
v ised the livestock program,  became Superi n­
tendent in  1909 and serv ed i n  that capa c i ty 
unt i l  hi s death in  1942 . 
Carl A .  Larson serv ed as Super i ntendent and 
Soi l  Sc ienti st in charge of irr i gat i on from 
1942 to 1945 . Albert Osenburg , who was i n  
charge of dryland research from 1927 unti l h is  
ret i rement i n  1955 , serv ed as Act i ng Super i n­
tendent duri ng the i nteri m  of 1945-1946 . 
H arry E. Weakley , who had been Ass i stant 
Agronom ist at the North Platte Stat i on ,  serv ed 
as Superi ntendent and Agronom ist i n  charge of 
i rr i gati on from 1946 through December 1956 . 
N i el A .  Di m i ck ,  Agri cultural Engineer , 
transferred to the stat ion in  June 1955 to 
conduct i rr i gat i on management research on 
the Angostura Project and at the stat ion .  
H e  serv ed as Act i ng Super i ntendent from 
January 1957 unt i l  September 1960 . 
Jack J .  Bond was transferred from Bushland , 
Texas , to become Super i ntendent in  September 
1960 . He serv ed i n  that capa c i ty unt i l  1963 
when he resi gned to attend graduate school at 
the Universi ty of Nebraska . Carl J .  Eri ckson 
w as appoi nted Superi ntendent in late 1963 and 
conti nued as Soi l  Sc i enti st and Super i ntendent 
unt i l the stat i on was closed . 
The stat i on had many other men on its staff 
who contr i buted much to the i r  fi elds of en­
deavor .  0 .  R .  Mathews , was Agronom ist from 
1909 to 1926 , and reti red from the USDA i n  
1945 a s  was S .  Cec i l  Salmon from 1908 to 1913 
who reti red from the USDA in  the 1950s . Other 
early Agronom i sts included John H .  Marti n ,  D .  
C .  Di llman , and Ross D .  Dav i es .  They were suc­
ceeded by Rei nen Bonde , A. D. Ell i son , A .  
Hammerburg , E.  M .  Johnson , George Ratcl i ffe 
and John Wentz . Soi l Sc i enti sts at the sta­
t i on after 1950 were Bruce L .  Ba i rd ,  James R .  
Thomas and H arold R .  Cosper . 
A Watershed Hydrology Un i t  from the Agri cul­
ture Research Serv i ce of the USDA was located 
at the stat ion begi nn i ng i n  1957 . The i r  stu­
d ies involved runoff ,  sedi mentat i on bui ld-up , 
and vari ous other measurements on pa i red 
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watersheds from the rangeland area north and 
east of Newell to  the Cottonwood F ield Stat i on 
and surroundi ng area . Project leader was A. R. 
Kuhlmand , Botani st. J ohn Newberger and Clayton 
Hanson were Eng i neers. Personnel of the Econo­
mi cs Research Serv i ce of USDA , who were at the 
stat i on for a number of years , included Charles 
R. Mi chel 1 dur ing  the early 1960s . 
State employees , who were part of the sta­
t i on staff and employed by the Agronomy Depart­
ment , were J oseph J .  Bonnemann from 1951 t o  
1961 , and Wi lfred E .  McMu rphy from 1962 t o  
1964. 
Personnel wi t h  respons i b il i t i es in both Ag­
ronomy and Ani mal Sc ience were James T. N i chols 
and James R. J ohnson , 1964-1969 and 1966-1969 , 
respect iv ely. J oe A .  Mi nyard was an employee 
of the Ani mal Sc ience Department from 1961 to  
1969 . All state employees were transferred to  
Rap i d  Ci ty on October 1 ,  1969 . 
Dryland Rotati ons 
The experi mental fi eld was broken out of 
v i rg i n  sod in  1907 , and the fi rst crop was 
grown on uni formly prepared land i n  1908. 
Crops were grown under planned sequences in  
1909 . Research was di rected toward estab­
li sh i ng a stable agri culture in the sem i ­
ari d  and semi -hum id  lands (Ci r  85) . 
Experi ments to  determine how crops produced 
under d ifferent methods and moisture conserv a­
t i on were conducted . Crop rotat i ons included 
w i nter and spr i ng wheat , oats , barley , corn , 
sorghum and sweet clov er grown in  2- , 3- and 
4-year rotat i ons of (l)sr:iall gra i n-corn or 
fallow , (2) smal l grai n-small grai n-row crop 
or fallow and (3)small grain-row crop-small 
gra in- fallow or green manure crop. Perennial 
grasses or legumes were included i n  5- and 
6-year rotat i ons (Ci r  85) .  
Irri gated Rotat i ons 
When the Belle Fourche Irri gat i on D i stri ct 
began to furnish water to the stat i on ,  i rri ga­
t i on-farming inv est i gat i ons were ini t i ated to 
study the product i on and ut i l i zat i on of crops 
adapted to the area. Irri gated rotat i ons , 
begun in 1912 , were term inated i n  1950. Farm 
and shelterbelt studies were carried out under 
both irri gated and dryland condi t i ons in  coop­
erat i on wi th the Forest Serv i ce of USDA (Ci r  
83) . 
Crop Performance 
Exper i ments to compare crops and v ar iet ies 
of crops were conducted by S. C. Salmon and 
J .  H .  Mart i n  fror:i 1909 t o  1919. They also 
compared set eral rates of seeding small gra i ns 
and flax at v ar i ous plant ing  dates . Th is  type 
of work was , no doubt , cont i nued by the ir  
successors. 
Standard Small Gra in  Vari ety Tri als were 
conducted annually from 1951 t o  1961 when J .  
J.  Bonnemann was located at the stat i on ,  and 
cont i nued unt i l  1964 after he took charge of 
the Performance Testi ng Program. 
Other Research 
A select i on from M i nnesota Amber cane was 
dev eloped into the v ar iety Dakota Amber by D. 
C. Dillman and released in 1913 (Bul 174) . 
Upon term inat i on of the rotat i on studies , 
management type of work was begun both on the 
stat i on and wi th farmer-cooperators of the 
Belle Fourche and Angostura Irr i gat i on Pro­
jects. In the late 1950s and early 1960s 
th is  work was expanded to i nclude range and 
grassland si tes. 
Variables under study were many and i n­
cluded : fert i l i ty experi ments , plant popula­
t i ons studies , water management , so i l  amend­
ments , graz ing  intens i t y ,  interseedi ng and 
p i t t i ng of the range , and mounta in  meadow 
studies in cooperat i on wi th S . D .  Game , F ish 
and Parks to increase browse and many others. 
Many of the tri als resulted from the sugges­
t i ons of the Adv isory Counc i l  that was qu i te 
act iv e in support of the stat i on .  
Liv estock research at the stat i on was con­
ducted in cooperat i on wi th Bureau of Ani mal 
Industry , USDA , from 1912 t o  1922. From 1922 
unt i l  the late 1960s the stat i on worked wi th 
the Ani mal Husbandry Department of SDSC. Much 
of the early work was wi th sheep and hogs . 
Stat i on D i scont i nued 
The USDA discussed the poss i b i li ty of clos­
i ng the stat i on on sev eral occas i ons (late 
1940s , 1959 and 1964) but local opposi t i on 
prev ented i ts closure . The USDA attempted to 
g iv e it to the state , but the Agri cultural 
Experi ment Stat i on di d not hav e funds or per­
sonnel to operate i t. State employees were 
transferred to the newly established West 
R i v er Research and Extens i on Center at Rap i d  
Ci ty in  1969 , and the stat i on fi nally closed 
in 1974. 
COTTONWOOD SUBSTATION 
In 1907 the State Leg i slature author i zed 
the establi shment of an Experi ment Farm on the 
common school endownment or i ndemn i ty  lands 
(Sect i ons 16 and 36 i n  each townsh i p) in  what 
was formerly Stanley County , but is now Jack­
son County. The Board of Regents was autho­
ri zed to select one sect i on ,  plow the land and 
make permanent improv ements thereon. "The 
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sa i d boa rd sha l l be permi tted free use of such 
l ands fo r such exper iment a l  farm pu rposes so 
l ong  as the same is so occup i ed "  ( B u l  3 12 ) .  
The Cottonwood  E xper iment Farm con s i sted of 
632 acres in Sec 1 6 ,  T lS , R 19E . It was l o­
cated 2 m i l es east of the town of Cottonwood,  
State H i ghway 14 and  the C & NW Ra i l road ran 
east and west al ong the north s i de of the fa rm 
and i ntersected near the northwest corne r of 
the fa rm ( Bu l  3 12 ) . 
The Cottonwood S ubstat i on serv ed as a pl ace 
to i nt roduce v ar i e t i es and st rai n s  of crops 
f rom other parts of the wor l d hav i ng s im i l a r 
soi l and cl imate . Some i ntroduct i ons became 
permanent crops i n  the area . They i n c l uded 
sorghums from Afr i ca , sudangrass from Sudan , 
ear ly  sma l l gra i n v a ri et i es ( S i xty-day oats 
and Kubanka du rum) , Cossack a l fa l fa and 
crested wheatgrass from R u s s i a  or S i ber i a  
( B u l  3 12 ) .  
The stat i on was ca l l ed the Cottonwood S ub­
stat i on or Cottonwood E xperi ment Farm or Cot­
tonwood Branch Stat i on .  I n  1 948 t he name was 
changed to Range F i e l d Stat i on and l ater ( p rob­
ab ly  1 972 ) to Cottonwood Range and L iv estock 
F i e l d Stat i on .  
Th i s wri ter  di d not determ ine  when range 
management stud ies  were i n i t i ated .  Howev er ,  
by 1 954 about 2 , 000 acres we re l ea s ed from 
the Bu reau of Land Management for that pu r­
pose. 
Stat i on Personnel  
Dr .  N .  E .  Hansen pi oneered the estab l i sh­
ment of the Stat i on , · Edward Ne l son took 
charge of farm act iv i t i es e.i en before the 
bui l di n gs were bui l t . Stev e W.  Sussex wa s 
the fi rst foreman after ag ronomi c experiments 
were i nsta l l ed ,  but he was t ransferred to 
H i ghmore i n  1 91 1 .  
Samuel Garv er  wa s Ass i stant i n  Agronomy at 
Cottonwood i n  1 909 , and U SDA col l aborator from 
1 9 1 1  to 1 914 . He may hav e been l ocated at 
C ottonwood for 5 o r  6 years . Most resea rch 
was superv i sed by E xperi ment Stat i on personnel 
at B rook i ng s .  An i ncomp l ete l i st of Foremen 
for the stat i on i s  as fo l l ows : 
E dwa rd Ne l son 
Stev en W. Sussex 
R.  K .  Tu rner 
C .  H .  Wi ser  
M .  B .  H i  n sv a rk 
Wes l ey Feurstenau 
Edgar J oy 
La rson 
E ugene K ern 
F rank Whetze l  
1 908 
1 909- 19 10  
1 9 12- 1 9 1 9  
1 920- 1 933 
1933?- 1937  
Dona l d  Woodford 
J ohn Nesv o l d 
Berna rd Beer 
J oseph Herndi n 
Lowe 1 1  B l ume 
Bu i l di ngs 
The 1 909 State Leg i s l atu re appropri ated 
$3 , 000 for bui l d i ng s  at Cottonwood , Eureka and 
Hard i n g ,  and $4 , 000 was appropri ated in 1 91 1  
for a house and barn at Cottonwood {K-58 ) ,  I n  
1 9 1 7  $2 , 000 was appropr i ated for operat i on of 
the three substat i on s  (K-62 ) .  
B u l l et i n  3 1 2 , pri nted i n  1 93 7 , showed a photo 
of house , barn , seedhouse , mach i ne shed , i ce 
house and pump house .  I t  a l so showed a sma l l 
pou l t ry house used by the Superi ntendent to keep 
a sma l l fl ock of ch i ckens for persona l use .  The 
bui l d i ngs  were l ocated sev eral  rods south from 
the northwest corner of the northeast quarter .  
Headquarter s ,  Cottonwood Substat ion in 1 93 7 . 
P l ot Arrangement 
I n  1 909 Sussex , under  the superv i s i on of 
W i l l i s ,  Superi ntendent of Substat i on s , sub­
div i ded about 30 acres i nto 270 1/10- acre 
p l ots . The ori g i na l  ser i es of pl ots compri sed 
fou r seri es . Each of th ree seri es conta i ned 
p l ot s  numbered consecut iv e ly  from 1 to 30  from 
west to east  on North Farm i n  the northwest 
corner of northwest qua rter .  The fourth 
ser ies  conta i ned pl ots numbered from 51 to 
66 on South Farm i n  the southwest corner of 
the southwest qua rter ( B u l  3 1 2 ) .  
F ield d iagram of  North Farm at  Cottonwood . 
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On North Farm each ser ies  was ten pl ots {20 
rod s )  wi de and was div i ded i nto si x or ei ght 
ranges 8 rods l ong  from north to sout h .  On 
South Fa rm the seri es was l a i d  out in the same 
manner ,  wi t h  ei ther  th ree or ni ne ranges ( B u l  
3 1 2 ) . 
I n  1 9 1 2  Hume added at l east  200 more p l ots . 
A fou rth seri es  wus added to North Farm and two 
or fou r  ranges were added to a l l fou r  ser i es 
mak i ng a tota l of 400 1/10-acre p l ot s .  He may 
hav e added as many as si x ranges to the ser i e s  
o n  South Fa rm for a total o f  90  p l ot s  ( B u l  3 1 2 ) .  
P ri o r  to 1 930  s i x  more 1 -�cre bl ock s were 
added to the southeast corner of South Farm .  
Somet i me after 1 930 , probably i n  t he  1 940s , 
more pl ots dev oted to ag ronom i c  research were 
l a i d  out a l ong the north edge of South Farm ,  
a n d  a n  exper iment o n  the dates o f  harv est i ng 
nativ e grass  p l ots was on the Ea st Farm .  
F ield d iagram o f  South Farm a t  Cottonwood . 
C rop and Soi l Management 
W i l l i s  estab l i shed crop rotat i on exper iments 
i n  1 909 wh i ch were rev i sed by Hume in 1 91 2 .  Ten 
c rop rotati ons i nsta l l ed on the 1 - ac re bl ocks 
i nc l uded ( 1 ) corn-wheat- a l fa l fa { 5 - 10  y r ) ­
potatoes- f l ax ,  ( 2 )  corn-wheat- oat s ,  { 3 )  corn­
wheat- l egume , ( 4 )  sorghum- bar l ey- l egume , ( 5 )  
sunf l owers-bar l ey- l egume , { 6 )  sma l l g ra i n­
a l fa l fa hay- corn- sma l l g ra i n- l egume- sorghum , 
( 7 )  corn-wheat , { 8 )  cont i nuous sma l l g ra i n ,  { 9 )  
rye- corn-wi nter wheat- sorghum and { 1 0 )  mi l l et , 
sudan or amber cane- oats { B u l  3 1 2 ) .  
S i nce each ac re was div i ded i nto 1 0  p l ots , 
many other v ari ab l es were i nt roduced such as 
v a r i et i e s ,  method of pl ant i n g ,  rate of seed­
i ng ,  date of seed i n g ,  manu re v s . none , method 
of t i l l age and depth of ti l l ege ( B u l  3 1 2 ) .  
The study was d i scont i nued i n  1 936 because of 
a l ack of funds ( B u l  325 ) .  
C rop and V a r i ety Ev a l uat i on 
Spr i ng  and wi nter wheat , rye ,  oats , ba r l ey ,  
f l a x ,  corn , sorghum, su nf l owers , potatoes , 
mi l l et ,  sudangrass , a l fa l fa ,  sweetc l ov er and 
sev era l tame and nat iv e grasses were e; a l uated 
under sev era l product i on systems in the crop 
rotat i ons  ( B u l  3 1 2 ) .  
V a r i et i es of sev eral  crops were compa red 
peri od i ca l l y  from 1 909 u nt i l the mi d 1 940s . 
For the next 20 years performance tests for 
corn and sma l l gra i n  were conducted a l most 
e; ery year .  They were di sconti nued i n  1 964 . 
Soi l Fert i l i ty 
A comp l ete soi l fert i l i ty i nv esti gat i on was 
conducted on a corn-wheat- l egume rotati on on 
North Farm from 1 91 2  to  1 936 by J .  G .  Hutto n .  
The study was termi nated for l ac k  o f  funds 
{ B u l  325 ) . 
L .  O .  Fi ne i n i t i ated new stud i es on the 
north part of South Farm around 1 950 . I t  was 
taken (}J er by B. L .  Brage i n  1 958.  Howev er , 
soi l s  on the hi l l  tops and si des were thi n ,  
and those i n  the l ower l and  were sa l ty .  I t  
was di ffi c u l t to obta i n  i n format i on that was 
of  v a l ue to a v ery l a rge area . Consequent l y ,  
a l l ag ronomi c work was di scont i n ued i n  1 964 . 
Forage Crop Management 
I n  1 942 A. N. Hume i n i t i ated a nat iv e hay 
harv est i ng experi ment i n  wh i ch hay was har­
v ested e,, ery yea r ,  e,, ery 2 yea rs or e,, ery 3 
yea rs to determ i ne the effect on yi e l d  and 
spec i es compos i t i on .  J .  G. Ross cont i n ued the 
experi ment i n  the 1 950s after Hume ret i red . 
R .  A. Moore took (}J er  for a few yea rs , but 
Ross cont i nued the study unt i l  1 97 9 .  
F rom 1 950 to  1 953 L .  B .  Embry o f  the An i ma l  
Husbandry Department fed ear ly- , med i um- and  
l ate-cut pra i ri e  hay to Hereford steers to  
determi ne feed v a l ue of  the  forage harv ested 
at di fferent stages of matu ri ty ( Bu l  4 57 ) .  
R .  A. Moore grazed sev era l a l fa l fa v a r i e­
t i es wi th  sheep from 1 957  to 1 962 . Teton and 
T rav oi s ,  two new pastu re- type a l fa l fas , were 
compared wi th hay-type v a ri et i es V erna l and 
L adak and the ye l l ow- f l owered Semi pa l at i n s k  
for product i on a nd  persi stence under graz i n g .  
EUREKA SUBSTATI ON 
I n  1 907  the State Leg i s l atu re authori zed the 
estab l i shment of an experi ment fa rm on common 
school l ands ( secti ons 1 6  and 36 i n  eac h  town­
shi p )  i n  McPherson County .  The S 1/2 of SW 
1 /4 and  the SE 1/4 of Sec 36 , T 127 N ,  R 73W ,  
adj acent t o  the eastern edge of the town of 
E u reka , was sel ected . It i nc l uded a l most 240 
acres . 
C 1 i f  ford W i l 1 i s  superv i sed the est ab  1 i sh­
ment of the stat i on i n  1 908 and  1 909 {W-85 ) .  
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The Stat i on was c a l l ed the Eureka Exper i ment 
Farm, Eureka Substat i on, North Centra l  Branch 
Stat i on and f i na l ly in 1948, the North Centra l  
Substati on. 
Stat i on Personnel 
W. D. Gr i ggs was Assi stant in Agronomy at 
Eureka in 1909, and probably resi ded on the 
Stat i on. Most research was superv ised by 
Exper i ment Stati on personnel at Brook i ngs. 
The names of a l l superintendents and fore­
men were not l oc ated but the fol l ow i ng names 
and approxi mate dates of serv i ce were found : 
W i l l i am Herman Foreman 1908-19 1 1  
Frank L. Suther l and Foreman 1912- 1919 
W a l ter Schronbrod Foreman l 930?-1934 
Edmund St i ckel Foreman -9/42 
Emanuel Sti ckel Act i ng 1942-1943 
Jacob Roth Foreman 1943-1945 
A l bert C. D i ttman Supt. 3/46-6/7 1  
Bu i l d i ngs 
In 1909 the State Leg is l ature appropri ated 
$3,000 for bui l d ings at Eureka, Cottonwood and 
Hard ing, and $2,500 w as appropri ated for bu i l d­
i ngs at Eureka in  1 9 1 1  ( K-58). 
In 191 7  $2,000 w as appropri ated for opera­
t i on of the three substati ons at H i ghmore, 
C ottonwood and Eureka ( K-62). C i rcul ar 1 03 
shows a photo of the bui l d i ngs as they ap­
peared in 1954. They incl uded a 6-room house, 
barn, catt l e-shed, mach i ne shed, seedhouse, 
a l l of frame constructi on and a poul try house 
bui l t  of rammed earth. 
Headquarters of Nor t h  Central B ranch Stat ion-1954 
The fi rst bui l d i ngs were pl anned by H. C. 
So l berg, Mechani c a l  Eng ineer at SDAC. The 
house, barn and seedhouse were constructed in  
1908 and 1909 ( C ir  1 03 ) .  The rammed earth 
poul try house was bui l t  by Professor R a l ph L. 
P atty, Agri cu l tura l Eng i neer, in 1940 ( C i r  1 23). 
P l ot Arrangement 
The ori g i nal  pl ots were del i neated by 
W i l l i s i n  1908. They were no doubt mod i f i ed 
by Hume in  1912 and ag a i n  in  subsequent years 
( C i r  1 03). 
NORTH r.ENTRAL BRANCH 
STATION-EIJREKA 
1_ q54 
In 1954 a bout 40 acres of the west "ei ghty " 
were subd iv i ded into three ranges. One range 
was used for a pou l try range. The other tw o 
were each subd iv i ded into five bl ocks of about 
2 a cres ( 1 6  x 20 rods) in si ze and were used 
for crop rotati on experi ments. Another 5-acre 
p l ot was used for crops. The rest of the 80-
acre tract incl uded an orchard a l ong the wes­
tern edge, bui l d i ngs at the northwestern cor­
ner and about 1 0  a cres of meadow ( C i r  1 03 ). 
The northwest "e i ghty" inc l uded about 8 acres 
of p l ots used for crop breed i ng and a si m i l ar 
acreage for a l fa l fa graz i ng tr i a l s  l ocated a l ong 
the south si de of the tract. The rest was used 
for pasture ( C i r  1 03). 
The southeast "ei ghty" inc l uded a l most 70  
acres of meadow, three 1 -acre bl ocks for crops, 
and si mi lar acreage for native grass stud ies 
( C i r  1 03 ). 
Crop Rotati ons 
The crop rotat i on experi ments, in it i ated in 
1908, became the fi rst hi stor i c a l  record of the 
effects of cropp i ng practi ces on so i l s in  the 
Northern Great P l a i ns ( C i r  1 02). 
At that ti me the enti re surround i ng country 
was pl anted to wheat. In fact, Eureka was the 
wor l d ' s  l argest sh i pp i ng po i nt for wheat from 
188 7  to 1902. There were no crop rotat i ons 
s i nce the org ani c matter in  the so i l  was good, 
fert i l ity was hi gh and there were no weed 
probl ems ( C i r  1 03). 
Later the Exper i ment Stat i on was accused of 
"scatter i ng weeds." Sweetc l ov er was used in a 
cu l t iv ated crops-sma 1 1  gra i n-l egume rotat i on in  
an  effort to  mai nta i n  so i l  ferti l i ty and ti l th 
that mi ght be l ost by conti nuous cropp i ng to 
wheat. In a few yea rs the seed of sweetc l over 
was spread by birds, w i nd and other modes of 
d i ssem i nati on to farms in  the countrysi de, and 
i t  grew in the wheat f ie l ds. Thi s  "pl ant out 
of pl ace" w as a "weed." Some peop l e  fel t that 
Experi ment Stat i on Sc i ent ists shou l d  be f ired 
i f  they had noth i ng better to do than scatter 
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weeds (Ci r  103). 
Rotat i ons and corn var iet i es were i mproved 
and showed that crops other than wheat could be 
rai sed i n  the area. By us i ng a corn-wheat­
sweetclov er rotat i on, cultivat i on of the corn 
prevented the spread of the "weed " sweetclover 
(C i r  103). 
In the early years people thought that corn 
was a crop to be rai sed i n  a garden and could 
not be rai sed on a large scale. However, sc i en­
t i sts crossed alternate li nes of two ki nds of 
corn grown i n  adjacent rows to develop a var ie­
ty for use i n  the rotati ons. An early matur­
i ng, good yi eld i ng, yellow vari ety was dev e-
1 oped. It was called "Eureka " and enjoyed a 
great deal of success for many years (C ir  103). 
Crop and Soi l  Management 
Cli fford W i ll is  establi shed crop rotati ons 
at the Eureka Substati on i n  1908 that were 
mod i f i ed by A. N. Hume i n  1912 (C i r  1 03). It 
i s  assumed that the rotati ons were si m i lar to 
those establi shed at H i ghmore and Cottonwood. 
As at H i ghmore and Cottonwood, a rotat i on of 
corn-wheat-sweetclov er was used by J. G. Hutton 
for 25 years of soi l  fert i l i ty i nvesti gat i ons. 
These stud ies were suspended i n  1936 when funds 
for substati ons were curtai led (Bul 325). 
When funds for substati ons aga i n  became 
avai lable i n  1942, Leo F. Puhr establi shed a 
new set of crop and soi l  management experi ­
ments at H i ghmore and Eureka. The rotati ons 
used at H i ghmore were also establi shed at 
Eureka, except that conti nuous wheat and wheat­
fallow were omi tted, and oats was used i nstead 
of wheat (C i r  1 03). 
Forage Evaluati on 
A. N. Hume started an experi ment i n  1942. 
Nat ive hay was harv ested annually, b i annually 
and tr i annually to determi ne how frequently i t  
should be harv ested to get good y i elds of hi gh 
quali ty hay and st i ll leave the grasslands i n  
good cond i t i on. J. G. Ross conti nued the study 
duri ng the 1950s, and R. A. Moore completed i t  
i n  1960. 
From 1950 to 1953, L. B. Embry of the Ani mal 
Husbandry Department fed early-, med i um- and 
late-cut pra ir ie  hay to Hereford steers to 
determ i ne feed value of the forage harv ested 
at d i fferent stages of maturi ty (Bul 457) . 
R. A. Moore i ni t i ated a study i n  1957 i n  
wh i ch Teton, Travois, Semi palati nsk, Vernal 
and Ladak alfalfas were grazed i ntensively by 
sheep i n  order to compare the palatab i li ty, 
quali ty and persi stence of these var iet i es. 
When s i m i lar experi ments were d i sconti nued at 
H i ghmore and Cottonwood i n  1962, A. C. Di ttman 
dec i ded to keep it goi ng at Eureka. It was 
d i sconti nued when the stati on closed i n  1971. 
Vari ety Performance 
Var iet i es of spri ng wheat, oats and barley 
were compared for y i eld, d i sease resi stance 
and adaptab i li ty to North Central South Dakota 
almost conti nuously from the openi ng of the 
stati on i n  1908 unt i l  i ts clos i ng i n  1971. 
A half dozen corn var iet ies were compared 
from 1912 to 1916. S i m i lar compari sons were 
made from ti me to t ime unt i l  1947 when D. B. 
Shank took charge of the corn performance 
testi ng. After that date, tests were con­
ducted annually at the Eureka Substati on by 
Shank unti l  1961 and by J. J. Bonnemann unt i l  
1971 when the stati on was closed. 
Tree planti ngs 
In the begi nn i ng, an attempt as made to 
establ i sh a plum orchard, but a hai l  storm 
damaged the trees so badly that the orchard 
was abandoned. In 1941 plums, sandcherri es, 
apri cots, apples and crab apples, dev eloped by 
the Hort i culture Department, were planted to 
see i f  fru it  for home use could be grown i n  
the north central area of the state. Other 
variet i es of quali ty fru it  were planted i n  the 
1950s (C i r  1 03). 
L ivestock Research 
The stati on was too small to conduct live­
stock experi ments (Hard ies). However, i n  later 
years there was such a demand for i nformati on 
about livestock and poultry that projects we re 
set up on the establishment of alfalfa in  
rangeland, on study i ng the best t i me to cut 
pra ir ie  hay, and on breed i ng livestock and 
poultry (C ir  103). 
A flock of registered Hampsh i re sheep was 
mai nta i ned at the substati on i n  the 1940s. 
The results i nd i cated poss i b i l i t i es for sheep 
i n  the area. Howev er, because of the lack of 
pasture and farmer i nterest i n  research on 
beef cattle and hog product i on, the flock was 
mov ed after 6 years (C i r  1 03). 
Starti ng i n  1953, a 14- to 18-sow herd was 
mai ntai ned as a breed-l i ne rotat i on cross i n  
wh i ch crossbred gi lts produced each season 
were mated to boars of Hampsh i re, Duroc Jersey 
and Yorksh i re breeds i n  the i r  turn i n  the 
rotat i on. The herd was st i ll in exi stence i n  
1964 (C i r  170) and may have been mai ntai ned 
unt i l  the stat i on closed. 
Dur ing the 1960s several feed i ng experi ­
ments were conducted by members of the Ani mal 
Husbandry Department. For sw i ne, rate of gai n  
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was determined with and without shade and with 
sev eral rat ions. Four trials were conducted 
in which rolled barley fed in sev eral ways and 
prairie hay were used for finishing beef 
cattle (Cir 170). 
Inbred lines of chickens were compared for 
egg laying performance and the use of forage 
for growing turkeys was studied by members of 
the Poultry Department (Cir 170). 
During the 1960s additional land was leased 
for grazing studies. Howev er , the substation 
was closed June 30 , 1971. 
VIVIAN SUBSTATION 
In 1911 the State Legislature passed an act 
that estab l ished the Viv ian Experimental and 
Demonstration Farm as a branch of SDSC and the 
Experiment Station for the purpose of demon­
strating the most approv ed methods of agri­
cul ture under Central South Dakota conditions 
and to do some experimental work (Bul 163). 
In 1913 the legislature appropriated $8 ,000 
for use in fiscal year 1913-1914 , and $3 ,000 
for use in 1914- 1915. Funds were for "the con­
struction of suitable and necessary buildings , 
for the purchase of necessary tools and machi­
nery , farm and dairy animals and equipment , 
including a silo , seed and necessary expenses , 
such as help and labor in conducting the 
demonstration farm at Viv ian , Lyman County , 
South Dakota " (Bul 162). 
On Apr il 26 , 1913 ,  the Milwaukee Townsite 
Company deeded 170.69 acres , v alued at $10 per 
acre , to the state upon condition that the same 
be used for experimental or demonstration pur­
poses. The farm adjoined the town of Viv ian on 
the north , east and southeast sides of the town 
(Bul 162). It included parts of the SW 1/4 of 
Sec 1 T 105N , R 79W and sev eral lots to the 
west and north of it. 
In 1913 a team of horses and some machinery 
were purchased. Help was hired by the day to 
put in the crop and fence Northeast Field . The 
43.76- acre field of nativ e  prairie was "broken " 
that summer. During the winter of 1913 -14 , a 
house and barn were erected (Bul 162). 
Expenses for the year 1913- 19 14 included 
$350 for a team of horses , $6 ,389.94 f or house 
and barn , $433.38 for farm implements , $250 
for Superintendant 's salary , $ 116.70 f or seed 
and supp l ies , $44.36 for feed and $110.84 for 
trav el expenses. One of the mares gav e birth 
to a colt during the year (Bul 162). 
When the appropriation for the second year 
became av ail able , more machinery was purchased , 
a silo was erected and a good fence was built 
around the south part of the farm (Bul 162). 
The 1915 Legislature appropriated $1 ,000 
for construction of machine shed and granary 
(K-62). That year a dairy barn was built. It 
contained six stalls hav ing metal petitions 
and two box stalls used for calv es and the 
herd sire (Bul 253). 
Headquarters of V iv ian Substation during 1 92 0s 
1-hog barn , 2 s ilo s ,  3 -barn , 4-granary , 5-hou se . 
Another special appropriation of $2 ,000 was 
made to the station by the legislature in 1917 
(K-62). 
Though A. N. Hume and J. G. Hutton were no 
doubt inv olv ed in the planning , Manley Champlin 
superv ised the establishment of the fa rm. 
Station Personnel 
E. J. Nelson , the first Foreman , started in 
1914. Frank Hussy was superintendent for 0./ er 
20 years (Cir 123). It was not learned when 
he started but he held the position in 1930 
(Bul 253) and it is believ ed that he was still 
there in 1942 when this writer v isited the 
farm during harv est time. 
Hutton probably had charge of all the soils 
inv estigations performed at Viv i  an , howe-1 er , 
Manley Champlin superv ised all agronomic work 
for sev eral years. E. W. Hardies did likewise 
from 1924 to 1928. C. J. Franzke may hav e had 
charge during the 1930 's. E. R. Hehn con­
ducted small grain performance tests in 1942. 
Plot Arrangement 
Champlin ,  with the aid of day laborers , laid 
out the first plots in 1913 in preparation for 
planting in 1914. Forty-two acres of Northwest 
Field were div ided from north to south into 
three 14-acre ranges. Two ranges (A & B) were 
each subdiv ided east to west into sev en 2 -acre 
b l ocks , but the south range (C) was subdiv ided 
into 14 1-acre plots. Beginning in 1920 it was 
practicable to l ay out new plots. The corners 
were marked with metal and cement stakes (Bul 
253). 
First Cropping System 
The cropping system installed in 1914 in­
cluded a 3-year rotation of corn or kaoliang , 
oats and sweetclov er. Corn and kaoliang , for 
silage , were check planted and cross-cultiv ated 
(Bul 162). 
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Three-year rotat ion a t  V ivian in 192 0 s .  
Hal f of the oats was seeded in 6-inch rows 
and ha l f  in three 6-inch row groups, spaced 50 
inches apart and cul tivated between groups . 
Oats was raised for grain for the work horses 
or for hay if it didn 't produce grain (Bu l 
162) . 
Sweetc l over was dril l ed in rows 3 feet apart 
shortl y  after seeding the oats . Sweetcl over 
was to be cul tivated in the second year or, in 
case of fail ure, to be seeded to oats and peas 
for hay . Hal f of the rotation wou l d  be cu l ti­
vated 2 and perhaps al l 3 years, but the other 
hal f might be cu l tivated onl y  1 year . The 
cul tivation wou l d  conserv e  moisture (Bul 162) . 
A l fal fa was seeded on a 1 . 76-acre strip 
a l ong side the other crops . Breaking of the 
1-acre p l ots was done on different dates and 
at different depths to determine the effect 
on the crops seeded in different ways (Bu l 
162) . 
Pasture Crops 
A 20-acre permanent native pasture was main­
tained on the north edge of the farm next to 
the main highway . The area immediatel y  west of 
the pasture was p l owed and three north-south 
strips were seeded to al fa l fa and ye l l ow-f l ow­
ered and white- fl  owe red sweetcl avers (Bu l  253) . 
Trees and Shrubs 
In 1916 e l m, hackberry and cottonwood trees 
were p l  anted on a smal 1 p l  at north of the 
buil dings . A few green ash and Russian ol ives 
were al so p l anted as was a caragana hedge on 
the north side of the p l anting . The cotton­
woods, which had been p l anted al ternatel y  in 
the rows with the el m and hackberry, died dur­
ing the winter of 1923-24 . By 1930 onl y  one 
green ash was a l ive . Howev er, 40  e l ms and 40  
hackberries, which were spaced 16 feet apart 
in rows spaced 15 feet apart, were 20 feet high 
and fil l ed the space l eft by the cottonwoods . 
Caragana and currants al so did we l l  (Bu l 253) . 
Dairy 
In January 1915, Dakota Wayne Cornucopia No . 
146074, a Hol stein herd sire was purchased . 
Two months l ater two registered Hol steins cows 
(Aaggie Queen P iebe No . 242582 and Marie Aaggie 
No . 242576) were purchased from the Grahamhol m  
herd . Soon afterwards enough grade cows were 
purchased to util ize the six sta l l s  in the 
dairy barn . The herd consumed grain and rough­
age produced on the farm, prov ided a month l y  
income of about $60 per month from sal e  of 
cream, mil k  and butter, and furnished a demon­
stration of a T .  B. free herd . The herd was 
stil l in existence in 1930 (Bu l 253) . 
Hogs 
Prior to 1920 a smal 1 herd of Duroc Jersey 
hogs was estab l ished . A 20-acre pasture on 
rough land cut through by Medicine Creek, 
seeded to wil d grass, al fal fa and sweetcl ov er, 
was used as a hog pasture and excercise l ot .  
Pathfinder Lady 1st No . 1086380, who p l aced 
second in her cl ass at the State Fair, was 
purchased in September 1921 . She farrowed nine 
pigs each year, 1922 to 1925, and ten in 1926 . 
The herd was used to demonstrate the va l ue of 
hog chol era vaccine, and some registered ani­
mal s  were sol d  to nearby hog producers (Bu l 
253) . 
Smal l Grain Performance Tests 
Some time in the 1930s, either K l ages or 
Swenson started using Viv ian as a site for 
smal l grain performance tests . This writer 
hel ped E .  R .  Hehn harv est the p l ots in 1942 . 
The substation was cl osed a year or so 
l ater, probab l y  in 1943 . 
REDFIELD STATION 
In 1914 the Redfie l d  Station was establ ished 
one mil e east of Redfie l d  on the north side of 
U .  S. Highway 212 by the USDA . Its purpose was 
two fol d :  (1) to introduce and devel op more 
productive and col d  resistant varieties of a l­
fal fa for the genera l area, and (2) to deter­
mine methods of p l anting and management to 
maintain stands and give higher yie l ds of 
forage and seed (Bu l 383) . 
Sam Garv er, formerl y  at Cottonwood, took 
charge of the station . He attended farmer 
meetings in 1930 and may have been at Redfie l d  
until after that date . In 1946 he wrote the 
Experiment Station bu l l etin that reported 21 
years of research . E .  S. McFadden was wheat 
breeder at the station from 1929 to 1935 . 
A l fa l fa experiments were conducted by USDA 
personnel from 1914 to 1934, covering a period 
of 21 crop years . A l arge percentage of the 
varieties tested originated in eastern Europe 
and northern Asia where env ironmenta l con­
ditions most cl osel y resembl ed those of the 
Northern Great P l ains (Bu l 383) . 
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Headquart ers  o f  Redf ield Stat ion in 1 93 0 s . 
Ladak alfalfa, introduced in 1910 from Leh, 
British India was first seeded at Redfield. 
It was planted in rows in 1914. It appeared 
so promising that in 1916, 1919 and 1921, seed 
increase blocks were sown. All the Ladak 
grown in the U. S. was derived from the seed 
produced at Redfield (Bul 383). 
Cossack alfalfa was derived from seed that 
N. E. Hansen collected from plants growing 
w ild on the dry steppes of Voronezh Prov i nee 
in southern Russia in 1906. A major portion 
of the dev elopmental work on this variety was 
done at Redfield (Bul 383). 
Turkestan strains of alfalfa, first ob­
tained by N. E. Hansen in 1898, were very 
hardy and showed the best surv ival of all 
varieties tested, but hay production was 
relatively low ( Bul 383). 
Many introductions of yellow-flowered 
alfalfa from western Europe, Russia and 
Siberia were tested. Growth habit ranged 
from prostrate to erect, but all proved 
to be drought- and cold-resistant (Bul 
383). 
Stand establishment methods and most 
management practices used in 1979 were 
similar to those dev eloped at Redfield. 
HURON DEVELOPMENT FARM 
The Bureau of Reclamation of the U.S. 
Department of Interi or secured the farm on 
t he east bank of the James Riv er 2 or 3 
miles south of Huron, South Dakota. The 
S. D. Agricultural Experiment Station in 
cooperation with the Agricultural Research  
Serv ice of  USDA conducted the research. 
Research began in 1948. Experiments were 
conducted on non-irrigated and irrigated land 
to determine the results and benefits under 
each condition. 
The Dev elopment Farm was discontinued in 
1954 and some of the research is rev iewed in 
Chapter X X IX. 
REDFIELD IRRIGATION FARM 
A 160-acre farm was leased by the Bureau of 
Reclamation from D ieters in 1949. The farm, 
the NW 1/4 of Sec 2, T 116N, R 63W, was located 
6 miles east and 1/2 mile north of Redfield in 
Spink County. 
The farm was selected because it was in the 
area where the Bureau of Reclamation proposed 
to establish a 200,000-acre irrigation project. 
Irrigation water could then be obtained from 
the J ames River but it was anticipated the 
water would be prov ided from the reserv oir 
formed in the Missouri Riv er by the Oahe Dam 
located north of Pierre. 
Initially research was conducted coopera­
tively by the Experiment Station and USDA, 
but the latter organization discontinued its 
efforts in 1959. 
The farm was known as the Irrigation Re­
search  Substation for several years before 
being renamed the James Valley Irrigation 
Research and Extension Center in 1972. 
Station Personnel 
Most of the research was conducted by staff 
from Agronomy and Agricultural Engineering 
Departments, but there was a Superintendent 
located at the station most of the time. 
Darold D. Bray 
Blume 
Lloyd B. Dye 
Dr. Raymond A. Ward 
Dr. J oseph P. Gil es 
Superintendent 
Superintendent 
Superintendent 
Superintendent 
Superintendent 
1959-1960 
1960-1961 
1961-1971 
1972-1971 
1972-1979 
Lawrence O. Fine had charge of most of soils 
and water management investigations, and sev­
eral Agricultural Engineers were involved with 
water application studies. Small grain and 
corn performance tests were conducted by Ex­
periment Station personnel listed earlier in 
this chapter. Weed control research was con­
ducted by \�. Eugene Arnold during the 1970s. 
After J. P. Giles resigned, Dr. Darrel 
DeBoer and Albert C. Dittman serv ed as non­
resident co-managers during 1979 and 1980. 
Plot Arrangement 
The farm contained 129.5 acres of tillable 
irrigated land and 3 5.3 acres of non- irrigated 
cropland. Fourteen acres of the irrigated land 
were an experimental plot area used primarily 
for agronomic research. The farm was divided 
into several fields of various sizes. Field 1 
contained 12.3 acres, field 2 14.4A ; 3, 11.2A ; 
4, 14A ;  5, 17A ; 5a, 3A ; 5b, 3A ; 9, 6A ; 10, 6.8A ; 
11, 19.3A ; 12, 4.lA ;  13, 6.9A ; 14, 12.6A and 
field 15  contained 31.2 acres. Fields 12 and 
15 were non-irrigated land and field 4 was used 
for agronomic irrigation research (Cir 170). 
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Bu ild ings and f ield s  at Red f ield Irr igat ion 
Farm in 1960s . 
Bui l di ngs and Equi pment 
The farm , when l eased , possessed the normal 
set of farm bui l di ngs--house where the Super­
i ntendent l ived ,  barn , granary and several 
smal l sheds . 
An irri gat i on pump was instal l ed on the 
James River about 3/4 m i l e  north of the stati on 
and water was p iped to F i e l d  1 at the northwest 
corner of the farm . From that poi nt water was 
di stri buted through ditches to the irri gated 
f i e l ds .  
During Nov ember 1 961 four feed l ots were 
bui l t ,  waterers insta l l ed and fence l i ne bunks 
arranged . Two more l ots were bui l t  in  Decem­
ber. One of these was cross-fenced to make 
sev en usab l e  l ots (Cir  170) . 
Dur ing October 1962 a seventh feed l ot was 
constructed. A catch pen , l oadi ng chute head 
gate and worki ng al l ey were al so bui l t (C ir  
170) . 
Dur ing September and October of 1963 , the 
feed 1 ot arrangement was comp 1 eted. It con­
tai ned ei g ht l ots su itab l e  for experi mental 
work--three w ith  access to shel ter. One l arge 
1 ot wou l d accomodate 150 calves and prov ide 
shel ter for about 40 . A sma l l l ot (hosp ita l ) ,  
w i th access to shel ter , wou l d hol d  1 5  calves 
(Ci r  170) . 
In earl y October 1964 a semi -permanent corn 
cri b w ith  a 3 ,000-bushel capac i ty was bui l t  
(Ci r  170) . 
A house trai l er was l ocated directl y north of 
the house . It was used as an off i ce and part­
t ime resi dence for some summer emp l oyees . It 
was destroyed by f ire on May 1 6 ,  1 978 . It was 
rep l aced by a s imi l ar structure , at the same 
l ocation ,  l ate that fal l .  The second bui l di ng 
was used pri mari l y  as an off i ce and a f ie l d 
l aboratory . 
Research 
Si nce most of the research was conducted 
under irri gat ion ,  it is discussed in Chapter 
X X I X .  
TRAVEL TO SUBSTATIONS 
In 1 979 , on h i g hways that have been 
strai g htened and shortened , the h i g hway di stan­
ces are about 1 50 m i l es to H i ghmore , 225 to 
Eureka , 250 to Viv ian ,  and al most 300 to 
Cottonwood. Staff members l ocated at Brooki ngs 
had to travel  l ong distances by di rt road or 
rai l road to v is it  these stat ions . Fortunatel y  
an OJ ern i g ht ride by Pu l l man car on the Chi cago 
and North Western Rai l road wou l d  take one from 
Brooki ngs to H i ghmore or Cottonwood. Probab l y  
the best route to Viv ian was the C & NW west to 
Wol sey , a 4- or 5-b l ock tri p  to the Ch i cago 
M i l waukee , St . Pau l , and Pac i f i c  depot , south 
to M itche l l ,  change trai ns and then proceed 
west on the same rai l road to Viv ian .  
Eureka was al so on a branch  of the C M  StP & 
P that connected with the C & NW at Faul kton . 
Two al ternative routes on the C & NW were (1) 
Brooki ngs to Watertown to Fau l kton and (2) 
Brooki ngs to Huron to Redf ie l d to Faul kton w ith  
probabl e  tra in  changes at the towns l i sted . As 
ti me passed , hi g h1vays and automob i 1 es were im­
proved and the mode of transportation gradual l y  
sh i fted from rai l road to the car . Passenger 
serv i ce at Brooki ngs was di scont i nued around 
1960 . 
Earl y tri ps to H i g hmore were probabl y  made 
by tra i n  or perhaps horse-drawn veh i c l es .  It 
seems that there wou l d  have been few tri ps w ith  
horses because a one-way tri p  wou l d  take 4 to 7 
days , dependi ng on whether a buggy or wagon was 
used and how heav i l y  the wagon was l oaded . The 
B l ack and Yel l ow Trai l ,  now U. S .  14 ,  was in  
exi stence before 1920 and much of it  was gra­
vel l ed short l y  afterwards . 
A 6-mi l e  stretch  east from Huron was paved 
i n  1928 and 1 929 , and a s im i l ar stretch between 
Brooki ngs and Vol ga was paved about the same 
t ime .  A year or so l ater , 8 m i l es of pav i ng 
was insta l l ed west of Huron . 
An earl y photograph of the H i ghmore Substa­
t ion ,  taken before 191D , showed a touri ng car 
i n  the yard . Other earl y photographs show Dr . 
Hume ' s  car . Most auto tri ps prior to the end 
of Wor l d  War II  were made in  private l y  owned 
cars . The Experi ment Stati on boug ht its fi rst 
veh i c l e  in  1942--a brown Ford sedan . 
The Agronomy Department had part-ti me use of 
"Bl ack Mari ah" a 1 937 Ford van that the S .  D .  
Crop Improv ement Assoc i at ion secured for the 
Seed Cert i f i cation Serv i ce .  
The Agronomy Department purchased an Inter­
nationa l pi ckup truck for use on the Agronomy 
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Farm in 1942 that was av ailable for some trips . 
After World War II , pick-ups , station wagons , 
and carry-alls were purchased by indiv idual 
projects , and state-owned v ehicles became the 
common mode of transportation to all out-lying 
research units . 
MOBILE RESEARCH FARMS 
Q .  S. Kingsley and H .  A. Geise 
During the late 1940s and early 1950s , far­
mers of the state were asking for more research 
on crops and soils . They said that research 
data obtained on the Agronomy Farm at the main 
Experiment Station and the Highmore , Eureka and 
Cottonwood substations did not represent the 
results that might be obtained in their areas . 
Q .  S .  King sley H .  A .  Ge ise 
Those in northeastern counties were at a 
high elev ation on the Prairie Coteau or the 
l ower elev ation of the Whetstone Valley . Far­
mers in southeastern counties had more rainfall 
and warmer temperatures than any of the four 
research locations . Those in south central 
counties were still concerned about the clos­
ing the the Viv ian Substation in the 1940s . 
Early in the 1950s W .  W .  �Jorzel la , U .  J .  
Norgaard and E .  G. Sanderson conceiv ed of the 
idea of the mobile research farms . In a dis­
cussion with the South Dakota Crop Improv ement 
Board of Directors , it was decided that the 
SOC I A  would ask the Legislature to appropriate 
money to establish three "Mobile Units"--one 
each for the southeastern , northeastern and 
south central areas of the state. 
The term "Mobile Unit " was used for two rea­
sons : (1) some of the equipment could be mov ed 
from one unit to another to pre,., ent purchasing 
a full line of machinery for each location and 
( Z) after 5 to 8 years ( depending on the nature 
of the experiment selected) the experimental 
units would be mo,, ed to a new location within 
the area with an entirely new set of problems 
such as slope , drainage , fertility and soil 
type . I t  was planned that 30 to 50 acres would 
be leased from farmer cooperators in three 
separate areas of the state. Crops and soils 
experiments would be conducted in an attempt to 
solv e problems pertinent to the areas . 
Initially the 1955 State Legislature con­
sidered an appropriation for three units . How­
e,., er ,  conserv ancy on the part of the Legisla­
ture and discretion on the part of the grass­
roots backing , resulted in the deletion of the 
south central unit from that bill . It did , 
howev er , appropriate funds for northeastern 
and southeastern farms . 
Edward J .  Williamson , who had been in the 
Soil Testing Laboratory for sev eral yea rs , had 
just returned from a 6-month assignment with a 
priv ate company in the country of Jordan . He 
was hired to select the locations and establish 
the research farms in the two areas . 
In each area meetings of interested farmers 
and county agents were held to set up area com­
mittees to assist the Agricultural Experiment 
Station in selection of the research farms and 
to plan the experiments . The area committees 
were composed of the county agents and one 
farmer from each county in the area . 
After looking at sev eral possible locations , 
a joint committee of farmers and college repre­
sentativ es selected the two locations . For the 
Northeast Research Farm,  a site was selected on 
the Otto Korth farm in Codington County .  It 
included the northwest 30 acres of the NW 1/4 
of NW 1/4 of Sec 7 ,  T 119N ,  R 52W which was 
located on the southeast corner of the inter­
section of Highways U .S .  81 and S . D .  20--13 
miles north of the northern edge of Watertown , 
or 9 miles west of Southshore . 
For the Southeast Research Farm , a tract of 
20 acres was selected on the Theodore Handel 
farm, 4 miles east of Menno on U .S .  Highway 18 
and 1/4 mile north .  A lease agreement was 
signed in which Handel would receiv e $15 per 
acre cash rent and all the crop not needed for 
research purposes . An additional 3 . 33 acres 
were obtained in 1957 . 
The amount of land dev oted to each form of 
agronomic research , and the specific experi­
ments on fertility and soil management , were 
determined by the respectiv e area committees . 
Each farm or unit represented a particular 
soil and problem area that was characteristic 
to that geographical region . The experimental 
work was performed precisely where the problems 
occurred . The results of inv estigations were 
directly applicable to the regions studied , and 
it was considerably easier for the people in 
the areas to observ e  experiments when they were 
conducted near their homes . 
Plans were made to hav e annual field days so 
farmers could observ e  first hand the results 
and progress of all experiments in the field . 
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In addition, it was planned to hav e a winter 
meeting in each area to permit the presentation 
and discussion o f  results for al 1 people who 
were interested. 
Williamson secured the farm equipment and 
purchased the buildings needed at each location 
and laid out the plots for some of the experi­
ments on the Northeast Research Farm. Howev er, 
in October 1955, he accepted a 2-year asignment 
in Jordan and resigned. Quentin S. Kingsley, 
was employed to operate both farms. F red E. 
Shubeck, because of his expertise with experi­
menta 1 design and data e,, a 1 uat ion was a 1 so 
assigned to work part-time with the farm. 
Success in 1955 added incentiv e for farmer 
g roups to promote the establishment of a re­
search farm in the winter wheat and sorghum 
g rowing area. W ith the promise of much needed 
tillage research and new winter wheat v arie­
ties, the legis l ature of 1957 passed H ouse 
B ill 988 which app ropriated $45,000 for  the 
biennium to establish and operate a farm in 
South Central South Dakota. 
Site location was initiated in the sp ring of  
1957 by D r. W. W. Wo rzella, Head of the Ag ron­
omy Department. Committees were selected as 
was done for the No rtheast and Southeast farms. 
O riginally the site selection committee limited 
the site location to Lyman, Jones, G regory, 
Tripp, Todd and Mellette counties. At later 
meetings it was decided that the farm should be 
located in an area west of the Missouri Riv er, 
south of U.S. Highway 14, east of U.S. Highway 
83 and north of  U.S. Highway 18. The area was 
again narrowed to the area west of S.D. High­
way 47, south of U.S. Highway 16, east of U.S. 
H ighway 83 and north of the White R iv er on a 
pav ed highway. 
The final selection, made in 1957, was a 40-
ac re parcel on the NE 1/4 of Sec 4, T 103N, R 
77W. It was on the Glen Hutchison Ranch located 
10 1/2 miles south of P resho, S .D. on U.S. High­
way 183. A lease ag reement was signed for a 
period of 5 years with the option of extending 
the lease period and enlarging the area. 
After the site was selected in 1957, 
K ingsley secured the farm equipment and build­
ings needed for the farm and laid out the plots 
for winter wheat experiments. 
Southeast Research Farm 
F. E. Shubeck and Q. S. Kingsley 
The farmers and county agent on the South­
east Research Farm Board met at Centerv i 1 1  e on 
July 2, 1955. The board members listed below 
selected the problems that should be studied. 
They included experiments inv olv ing fertilizer, 
plant disease control, c rop management, soil 
fertility and v ariety perfo rmance testing. 
Officers and members 
W. Larson (Chairman 
R. Englehorn {Vice Chairman) 
C. Ahrens (Treasurer) 
H. Boyd (Sec retary) 
C. Leikv old 
A. Gunderson 
S. C. Thomas 
A. Goehring 
J. Walker 
E. Bowles 
Address 
Beresford 
Menno 
Wagner  
Elk Point 
Wakonda 
Lesterv i 1 1  e 
Spring field 
Delmont 
Parker 
Centerv il 1 e 
Herman Wollmann of Menno was hired in 1 956, 
on an 8-month contract, to serv e  as fa rm fo re­
man. He was responsible fo r doing most of the 
work on the plots and maintaining the equip­
ment . He continued in this position until the 
farm was closed. 
Experimentation 
The first experiments were initiated in 
1956. High temperatures and drought brought 
disastrous results for small grain but good 
y ields for sorghum. Variety tests with spring 
wheat, oats, barley, flax, so rghum, soybeans 
and corn were conducted. Sev eral v arieties of 
g rasses and legumes were planted. Root rot in 
corn and smut in oats were inv estigated. Other 
experiments initiated were types of nitrogen 
fertilizer for corn, v alue of legumes in a 
rotation, comparison of commercial fertilizer 
to manure and methods of tillage for corn. 
The same areas of inv estigation were carried 
on in 1957 w ith additional work on corn and 
soybean diseases. A comparison of biennial 
sweetclov er, annual sweetclov er, red clov er and 
alfalfa for nitrogen fixation and moisture uti­
lization was continued. New experiments in­
cluded : method of fertilizer application for 
corn and efficiency of water use by sev era 1 
c rops. 
New experiments in 1958 inv olv ed plant ho r­
mones on v egtables and field crops, pre-emer­
gence weed sprays, sorghum planted with a g rain 
drill, soil water e.i aporation control, insect 
control and a soybean cyst nematode inv estiga­
tion. 
The next year was a year of abov e av erage 
rainfall, but an undesirable distribution 
caused below av erage c rop yields. Soil mois­
ture under corn that followed sev eral differ­
ent legumes was measu red and v ariety perfor­
mance tests of sweetcl ov er and red clov er were 
conducted. 
Research Results 
A comparison of di(ferent types of nitrogen 
fertilzer for corn production showed that anhy­
drous ammonia produced the highest yields and 
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the "organics"--Fertilaid and Super-Gro--did 
not increase yields. 
The v alue of v arious legumes in a rotation, 
f or increasing corn yields, depended on rain­
fall. Highest yields were produced following 
red clov er and lowest following alfalfa for 
hay. Commercial fert ilizer at a ratio of 
40-20-0 produced 72 bushels an acre, which  
was comparable to 78 bushels following red 
clov er. 
An annual application of 60-40-0 commercial 
fertilizer produced higher yields of continuous 
corn 3 years out of 5 t han did 10 t ons of 
manure per acre and more than a treatment con­
sisting of a legume planted between alternate 
rows with an application of 0-40-0 fertilizer. 
Farm Discontinued 
In original plans the farm was scheduled to 
be closed at the end of the 1960 growing sea­
son. There was some local opposition to the 
closing, but it was decided that the research 
efforts would be transferred to the much  larger 
Southeast South Dakota Experiment Farm located 
near Centerv ille and Beresford. The equipment 
was transferred to the new location the fall of 
1960 and the idea of  mov ing the unit e1 ery 5 to 
8 years was dropped. Research on different 
soil types and in outlying areas was to be 
accomplished by satellite actions from a per­
manent base. 
South Central Research Farm 
H. A. Geise 
Q. S. Kingsley had charge of 1957 activ i­
ties. He made the farm operational and laid 
out the plots for winter wheat experiments. 
The next spring Burton L. Brage, assisted by 
Harry A. Geise, laid out the remainder of the 
plots. Geise was hired April 1, 1958, to be 
superintendent of the farm. 
Farm Personnel 
Personnel for the station consisted of the 
superintendent, a part-time foreman on 8-month 
contract, and usually a hig h  school student 
during the summer. In addition, some research  
leaders at  SDSC brought their own crews in cri­
tical times. The superintendent officed in the 
Agronomy Department. During the growing sea­
son, he was home on weekends, but spent the 
remainder of the week at the South Central 
Research Farm and/or the Claypan Research Farm 
at Plankinton, where he serv ed as plot super­
v isor for sev eral years. 
Those who serv ed as foremen on the South 
Central Research  Farm were Andrew Larv ie, Fred 
Johnson, Jake Boschee, Edgar Nelson, Bart 
Larson, Dan Clark and Dan Schoenhard . 
Farm Facilities 
Facilities at the farm consisted of a 32- x 
50-foot steel round-roo f  building erected in 
1958 at a cost of $3,200 and a 24- x 32-foot 
metal cov ered pole structure, which was con­
tructed at a cost of $550 in 1965 . The mat­
erials for the latter building came as salv age 
from the former Reed ' s  Ranch which  was closed 
at that date. Another machine shed-office 
building was constructed at a cost of $1,100 
in 1966. 
Equipment for the station was stored in the 
two buildngs. As the station dev eloped the 
equipment inv entory enlarged. All equipment 
used at the farm were located there--all types 
of tillage, seeding, harv esting and sample pro­
cessing equipment. The equipment, v ehicles, 
and supplies were not only utilized at the farm 
but were used at other nearby sites on experi­
ments conducted by other members of the Agron­
omy Department. 
Research 
The first plots were seeded in August 1957 
by C. M. Nagel. They were the beginning of a 
15-year study of wheat streak mosaic on winter 
wheat. The experiment was later enlarged to 
include six dates of seed ing at 10-day inter­
v als from mid-August to early-October. 
In September the first hard red winter wheat 
breeding nrusery was seeded by V. A. Dirks, 
wheat breeder at SDSC. The following spring B. 
L. Brage, and H. A. Geise, established the 
experiments inv olv ing tillage, fert ility, crop 
rotations and variety performance. 
Major crop emphasis was placed on winter 
wheat and grain sorghum. Studies with winter 
wheat included such variables as met hods of 
fallow, methods of planting, rates and ratios 
of commercial fertilizer and variety perfor­
mance tests. The latter included standard 
v a ri et i es from adj a cent states as well as 
experimental lines from their breeding 
nurseries. 
Grain sorghum research included v ariety 
trials and management studies i nv o lv i ng row 
spacing, seeding rates, seeding dates, soil 
fertility, maturity ranges, rotation with 
spring wheat, weed control and the crossing 
of breeding lines. 
Additional studies were intitated which in­
cluded v ariety yield trials of hard red spring 
w heat, durum wheat, rye, oats, spring barley 
and winter barley. Forage legume trials were 
conducted with alfalfa, biennial sweetclov er, 
birdsfoot trefoil and red clov er. Perennial 
grass trials included the wheatgrasses, smooth 
bromegrass, switchgrass and wi l drye. The 
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oilseed crops of sunflowers , mustard , saf­
flower , and crambe were e,, al uated for their 
adaptability , and some plant selections were 
made . 
At one point the farm acreage was increased 
to 45 acres in order to accomodate a rainfall 
runoff and siltation study . The cCJv er crops 
were planted , but due to budget freezes , the 
collection tanks were n� er installed . 
Special short term experiments were con­
ducted which were supported by commercial 
grants from Northrup-King , American Smelting 
and Refining and Hershey Chocolate Company . 
Cooperative experiments were conducted on spe­
cial problems with other research groups--a 
wheat rust prediction study with Kansas State 
University ; sunflower adaptation experiments 
with USDA , Texas A & M and Cargill , Inc .  and 
safflower adaptation tests with Nebraska , Utah , 
Arizona and California .  
Research findings included the winter wheat 
date of planting study which formulated degrees 
of control for western wheat streak mosaic 
based on planting date . Methods of fallowing 
documented soi 1 -water conserv ancy . Rates of 
seeding and row spacing of grain sorghums es­
tablished production methods for maximum yield 
under limited ranifall. Performance test data 
were used for making variety recommendations 
for several crops . The use of the information 
increased the income of farmers in the area by 
millions of dollars . 
The possibility of closing the farm was 
d iscussed from time to time for several years . 
Farmers and ranchers in the 9-county area had 
lost the Viv ian Substation several years ear­
lier and wished to keep a research farm in 
the area , but 1973 was the last crop year . 
The Research Farm was closed in 1974 . Equip­
ment and personnel were transferred to the West 
R iver Agricultural Research and Extension Cen­
ter in Rapid City . Harry Geise , who was named 
Assistant Professor of Plant Science , took 
charge of operations at Rapid City . There was 
no state-owned land or leased land at Rapid 
City for doing research work . Geise located 
and equipped a field headquarters at the town 
of Box Elder . Research equipment was located 
there and transported to private farms and 
ranches where experimentation was conducted .  
Northeast Research Farm 
W illiamson secured the equipment and laid 
out the plots near Watertown before he left in 
October 1955 . K ingsley then took charge of 
operations . When it came time to transfer the 
operation to another location , there was so 
much local interest that the farm was main­
tained . 
At the same time there was interest in se­
curing such a farm in other areas . In 1965 a 
satellite farm was established near Garden 
City . Farmers in the Whetstone Valley still 
complained that research results did not fit 
their situation . I n  1968 soils work was dis­
continued at Watertown and a second satellite 
farm was estab l ished near Twin Brooks . 
West Prairie Coteau Research Farm 
I n  1965 the site for a new research farm was 
located north of Garden City in Clark County . 
Kingsley had charge of operations . Though 
some equipment from the Northeast Research 
Farm could be shuttled back and forth , between 
the two farms additional equipment was needed . 
The farm was closed in 1973 . 
Whetstone Valley Research Farm 
In 1968 the site for another new research 
farm was selected northeast of Twin Brooks in 
Grant County . Kingsley was in charge of opera­
tions and shuttled equipment from the Northeast 
Research Farm and West Prairie Coteau Research 
Farm to this farm. The farm was closed in 
1973 . 
SOUTHEAST SOUTH DAKOTA EXPER I MENT FARM 
F. E. Shubeck and Q .  S. Kingsley 
During the early 1950s , farmers in south­
eastern South Dakota were interested in set­
ting up a research farm in that portion of the 
state . They worked actively with the Di  rectors 
of the Experiment Station and the Extension 
Serv ice in discussing the type of projects that 
could be studied adv antageously for this area . 
F .  E .  S hubec k 
In 1955 a group of progressive farmers in 
southeastern South Dakota banded together to 
form the Southeast South Dakota Experiment Farm 
Association . Articles of Incorporation were 
adopted on May 3 ,  1956 . 
The bylaws ind icate that it was a non-profit 
corporation formed for the purpose of promoting 
research in southeastern South Dakota . The or­
ganization was authorized to sell $25 member-
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ships in the corporation and certificates of 
interest for the purpose of raising money to 
promote the work. Constant, diligent work by 
the members concluded in 1960 after sufficient 
funds were raised to purchase the Strubble 
farm. 
The 320-acre farm (W 1/2 of Sec 1 7, T 95W, 
R 51W), was in Clay County. The farmstead, on 
the southwest corner of the farm, was located 
6 miles west and 3 m iles south of Beresford, 
S.D. Enough money was raised to pay for the 
south half of the farm, but a loan was obtained 
to  pay for the north quarter. Experimental 
work would be conducted on the south quarter, 
but the northern portion of the farm was to be 
used for production for several years to raise 
the funds to pay off the mortgage. 
An appropriation by the 1961 legislature 
started the wheels rolling at the new Southeast 
South Dakota Experiment Farm. The farm was 
av ailable to the Experiment Stat ion beginning 
March 1, 1961, for experimental work. Work 
started immediately. Equipment had been moved 
from the Southeast Research Farm at Menno, land 
layout, soil sampling and planting of crops 
followed in proper sequence. 
Board of Directors 
One or more members (depending on number of memberships in the county) of the Board of 
Directors was elected for a 3-year term from each participating county. The directors were respon­
sible for the business affairs of the corporation and to assist in accomplishing the purposes set 
forth in the Articles of Incorporation. A meeting was held each year to allow members to rev iew the 
activ it ies of the corporation and hear reports on progress of research. The first board was as 
follows : 
Officers 
Wesley Larsen, President 
J ohn Walker, Vice President 
Bernard U the, Secretary 
Ercil Bowles, Treasurer 
Charles Ahrens 
Erv in Clelland 
Carl Wright 
Leon J orgenson 
Calv in Mettler 
Eric Thormodsgaard 
lawrence Swanson 
Leonard Dailey 
Wi  1 1  iam DeJong 
County 
Union 
Turner 
Lincoln 
Lincoln 
Chas. Mix 
Clay 
Clay 
Hutchinson 
Hutchinson 
Lincoln 
Lincoln 
Union 
Yankton 
Address 
Beresford 
Parker 
Canton 
Centerv i 1 1  e 
Wagner 
Vermillion 
Volin 
Freeman 
Menno 
Hudson 
Canton 
Jefferson 
Volin 
The corporation was nonprofit so all funds must be used to a� ance research or to dissem inate 
results. An annual report summarizing research in progress was prepared each year and sent to 
every member. 
Station Personnel 
Quentin S. Kingsley transferred from the 
Southeast Research Farm in 1961 and Jacob F. 
Fredrickson was named superintendent. Kings­
ley off iced in Brookings and had charge of 
agronomic research, while Fredrickson lived in 
the house obtained with the farm and superv ised 
the livestock experiments. 
In October of 1962, Leo F. Puhr passed away 
and Kingsley was assigned his research dut ies 
on the main station near Brookings. Fred E. 
Shubeck assumed the leadership of the crop and 
soil experiments init iated by Kingsley and es­
tablished others. Shubeck off iced in Brookings, 
but spent considerable time on the farm. In 
1966, about the time that parts of the north 
quarter were first used for research plots, 
Burton E. Lawrenson was employed as the ag­
ronomist. He lived near the farm and serv ed 
as farm foreman for all plant and soils re­
search. 
In 1970 Fredrickson was transferred to the 
Animal Science Department at SDSU and Richard 
M. Luther, animal nutrit ionist at SDSU, moved 
to the farm to be the superintendent. Four 
years later he returned to Brookings and 
Shubeck became the resident superintendent 
in charge of all research. 
Much of the research was planned by pro­
ject leaders at Brookings. For example, 
weed control research was conducted by L. 
C. Warner in 1963-1964, J. Stritzke from 
1965 to 1969 and W. E. Arnold beginning in 
1970. 
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Buildings and Equipment 
The buildings on the farm included a barn, 
house, granary, hog barn and some miscellaneous 
buildings . In 1964 a new swine research build­
ing was completed, to study different floor 
management systems, and the beef feeding faci­
lity was built. 
The new off ice building was completed and 
occupied in October 1971. It conta ined 
offices, a laboratory, and meet ing rooms. An 
orchard was planted in 1976 and a solar drying 
bin was constructed. 
A concrete manure hold ing tank was built 
east of the swine unit and construction was 
started on a new cattle feeding unit. Other 
f acilit ies built on the farm included a driv e­
on scale, swine finishing barn, steel machine 
sheds, silos and a hay shed. 
Research Planning 
In order to keep the research program cur­
rent and to keep pace with upcoming problems, 
planning meetings were held at regular inter­
v als with experiment farm directors, county 
agents, research personnel and other interested 
people to make known the research needs and to 
establish priorities. 
Agronomy Research 
In 1961  Kingsl ey initiated two experiments. 
One test inv olv ed sev en crop rota tions ranging 
from continuous corn to a sma 1 1  grain and 
legume. Its object iv e  was to determine income 
from corn, oats, soybeans and sorghum when 
unfertilized and when using 50 pounds of nitro­
gen and 20 pounds of phosphorus per acre. 
The second experiment inv olv ed sev eral fer­
t ilizer treatments on corn and oats with resi­
dual fertility from each crop being observ ed 
the follow ing year. 
An experiment initiated in 1962 w as a m1 n 1-
mur.1 tillage study with corn which inv olv ed ten 
t illage systems and two fertilizer treatments-­
none and 80-28-0. fertilizer was app l ied as 60 
pounds per acre of 18-46-0 starter fertilizer 
and 70 pounds of nitrogen in liquid form as a 
side dressing. The tillage treatments were (1) 
hard ground list ing, (2) listing on fall plow­
ing, (3) list ing on fall subsoiling, (4) wheel­
track planting, (5) plow-planting (6) conv en­
t ional planting--plow, disk, harrow and plant-­
on spring plowing without fert ilization (7) 
conv ent ional planting on spring plowing with 
fertilization, (8) conv entional plant ing on 
f all plowing, (9) conv entional planting with 
rota- t illing instead of plowing and (10) con­
v ent ional planting with stubble mulch instead 
of plowing. 
The hard ground listing plots had no seedbed 
preparation prior to the listing operation. 
With the wheel- track planting, corn was planted 
in the tractor wheel tracks on fresh plowing. 
For stubble mulch, tillage was done with a wide 
V blade to keep oats straw and stubble on the 
surface to see if the organic mulch would be 
effectiv e  in reducing ev aporation, conserv e  
water and increase corn yields. Subsoiling 
was done with a chisel to a depth of about 22 
inches to break up compact substrata of these 
heav ier soils. For plow-plant, a one-row 
planter was bolted on the rear of a mounted 
plow so that the plowing and plant ing were done 
in a single operation. For rota tilling, a 
rota tiller prepared the seedbed in one opera­
t ion mixing the stubble through the soil. 
Fertilizer application machinery was impro­
v ised or adapted so that  starter fertilizer 
could be applied for each planting method. 
Corn yields with minimum tillage methods were 
excellent in 1962, a very fav orable year. 
Weed cont ro 1 in corn began to receiv e atten­
t ion in 1963 and a forage study was added to 
the work already in progress. 
Row spacing studies with gra in sorghum and 
soybeans began in 1964. Studies inv olv ing 
phosphorus fertilizer requirement and the 
effect of phosphorus on zinc av ai  1 abi 1 ity were 
added. 
In 1965 a new corn row spacing and plant 
popu 1 at ion study was started as we 1 1  as an ex­
periment on the causes and results of corn 
tillering. In another test corn kernels were 
planted facing the same direction to see if 
leaf  direction could be controlled to reduce 
soil moisture loss. 
Variety tests of smooth bromegrass and 
intermediate wheatgrass were est ablished. 
Starting in 1966 an equal distant corn 
planting arrangement was compared to 40- and 
20-inch row spacing and another new experiment 
inv olv ed tillage and bedding treatments to con­
serv e  moisture. 
In 1967, a study was performed to measure 
effect of different soybean row spacings for 
intercepting radiant energy. In this year, 
more emphasis was placed on fertilizer place­
ment, methods of applicat ion, planting dates 
and rates of nitrogen for corn. The digesti­
bility of sev eral warm-season grasses grown at 
the farm were compared using the artificial 
rumen. 
A lime experiment was init iated in 1968. 
Other new studies tested the effect of weed 
chemicals plus adjuv ant on soybeans and v alue 
of soybean blends. 
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A soil conditioner study with corn and oats 
was initiated in 1 969 . Several methods of 
controlling soil temperatures under corn were 
explored and the effect on starter fertilizer 
response was noted . 
An experiment with simulated hail damage to 
soybeans was conducted in 1 970 . Another inves­
tigation concentrated on lowering soil tempera­
tures under alfalfa by use of straw and styro­
foam mulches , � erhead shade with cheesecloth 
and an � erhead shade of a special plastic that 
screened out heat waves . Additional work 
involved herbicide carryover . 
New experiments in 1971 included a study of 
the effect of nitrogen fertilizer on sw itch­
grass and the planting of four varieties of 
triticale , the new small grain developed by 
crossing durum wheat with winter rye . 
New experiments in 1972 included a chisel 
plow tillage study and a no-till study with 
corn and beans . Other investigations involved 
adjuvants with herbicides for corn and an e.i al­
uation of pea beans for the southeast area . 
In 1973 new experiments studied herbicide 
drift, growth regulators for soybeans and the 
growing of potatoes for the chipping industry . 
A new animal waste study was begun to determine 
pollution effects of manure applications , the 
effect of salt in rations on soil cha racteri s­
t i cs . 
In 1975 a soybean inoculation study beqan , 
as did a squash and a pickling cucumber inves­
tigation . Other new experiments were studies 
of seed production of warm-season grasses , fer­
tilization on five spring wheat varieties , high 
v igor soybeans and an experiment where nitrogen 
was side-dressed between alternate corn rows 
rather than between e,, ery row . 
A severe drought occurred in 1976 . About 
half of the normal rainfall was received . Some 
studies undertaken included corn or beans after 
alfalfa in a dry year , continuous soybeans , 
effect of dicamba on soybeans, foliar fertili­
zation of soybeans and fertilizer and tillage 
for winter wheat . 
A highlight of 1977 was a tour of the farm 
by a group of Swedish Nationals and the Swedish 
Ambassador . Some new experiments of the year 
involved broadcast or drill seeding for oats 
and iron fertilization of soybeans . Ground 
truth measurement of solar radiation by Pyra­
nometer was compared for the first time to 
satellite data for accuracy of crop forecast­
ing . 
A severe hail storm occurred July 5, 1978 . 
No soybeans su rv iv ed . This provided an oppo r­
tuni ty to compare late-planted emergency crops 
such as millet, buckwheat , sunflowers, milo, 
forage sorghum , soybeans and early corn for use 
in this type of a situation . 
Exceptional crop yields were obtained in 
1979--100-bushel oats , 170-bushel corn and 60-
bushel soybeans . Partial summer fallow in some 
plots after the 1978 hail together with an unu­
sually col d wet spring , caused some of the most 
sev ere phosphate deficiency symptoms of corn 
early in the season that e,, er occurred on the 
farm . Phosphorus fertilizer remedied the sit­
uation . The solar dryer was filled with corn 
four times . 
Entomology and Pathology Research 
An attempt was made in 1 965 to find re­
sistance to corn root worm by selection . 
The next year a new chemical was tested for 
its ability to control loose smut of barley 
and narrow row spacings and high plant pop­
ulations of corn were compared for their 
influence on the development of certain 
plant diseases . 
Starting in 1 967 many insecticides were 
tested for corn root worm control . The next 
year a new investigation of insect predators of 
cereal aphids , was conducted and in 1969 syste­
mic insectic ides were compared for the control 
of greenbugs on sorghum. 
Work in 1970 involved studies of the flight 
activ ities of an insect predator and southern 
corn leaf blight . A year later systemic insec­
ticides for first brood corn borer were used . 
The use of chemicals to control sunflower 
moth was studied in 1977 . 
Animal Science Research 
Sw ine housing and nutrition research began 
in the spring of 1962 . The next year cattle 
and sw ine experiments centered around the 
env ironment and its relationship to animal 
nutrition . A farrow to finish sw ine con­
finement building was constructed and a S. P . F .  
herd established .  
Cattle feeding trials centered around silage 
and high moisture ear corn in 1966, while sw ine 
research measured effects of floor types ( 1/2, 
1/4 or all slats in each pen)--and of insulated 
vs .  open housing on performance . 
The feeding of hormones to sw ine was inves­
tigated in 1968 . The next year sw ine research 
involved calcium and phosphorus in rations, en­
vironmental conditions and protein feed lev els . 
Cattle research centered around ratios of rough­
age and concentrates and the feeding of an 
anti-biotic-sulfa drug to calves after weaning 
and shipping. 
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With swine , the effect of lysine and methio­
nine supplementation was studied in 1971 . Ear 
corn rations , urea plus sulfur and value of she­
lters were inv estigated for cattle . The follow­
ing year raw and roasted soybeans were tried for 
swine and dif ferent practices for back grounding 
calves were compared .  The value of  bloodmeal 
for finishing pigs was studied in 1975 . 
During the drought of 1977 the use of 
drought-stricken silage was e; al uated . Two 
plast ic bags of silage filled with an Eberhardt 
silo press machine were used in the experiment . 
During 1978 feedlot performance of exotic 
crossbred cattle was compared to English 
breeds .  Also the value of implants , and pro­
s il treated corn silage was investigated . 
A year later cattle feed ing experiments e; a­
luated cold flo ammonia added to forage sorghum 
silage as well as the feeding of cement dust , 
corn and sunflower silage . 
Other Activ it ies 
An interesting project , started in 1961 , was 
the conversion of the residential building to 
electrical heat . Each room was individually 
metered so the amount of electricity used for 
each room was recorded . The cost for heating 
the 6-bedroom house was $466 . 34 for the 1961-62 
heating season .  
The weather station was expanded in 1971 and 
soil temperatures were relayed to tw o radio 
stations . By 1972 automatic instruments mea­
sured soil ,  temperature , air temperature , wind 
direction and wind velocity . 
OTHER RESEARCH FARMS 
Several research farms we re ope rated by 
individual projects and are discussed in later 
chapters . They include the 27OO-acre Pasture 
Research Center near Norbeck starting in 1963 , 
five Perennial Weed Research Farms located at 
Scotland , Gary , Brentford , Castlewood and 
Presho from 1946 to 1966 , an irrigation farm 
located at Lemmon , and the Claypan Management 
Farm located near Plankinton in the 1 95Os . 
West v iew of married student hou s ing (buildings 
o f  M id Farm and Ea st Farm in bac kground) from 
mid-1940s to m id-1960s (Photo in 1949) . 
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Corn is  a nat ive of Central Ameri ca. It  
was grown by the Ameri can I nd i ans before the 
17th century and by the wh i te man i n  the 
colony of V irgin i a i n  1608. I t  was an im­
portant crop in I owa  and I lli no i s  before 
South Dakota became a state (Bul 191). 
AGRONOMY PERSONNEL 
Early work conducted for the Experiment 
Stat i on by Luther Foster , the f i rst Super­
i ntendent of Agr i culture , was to determi ne 
i f  corn could be grown successfully in the 
Brooki ngs area of the state and , i f  so , 
whi ch vari et ies were best. Also under in­
vest i gat i on were the t ime and rate of 
plant i ng ,  and the best methods of cult iva­
t i on. Vari et ies were i mported and in  
general were too late. Only the early 
fli nts and smallest dents matured. H i ckory 
K i ng ,  a corn adapted to the southern states 
w as e,., en tried. 
Duri ng the fi rst 20 years after the Ex­
peri ment Stat i on was esta bli shed , all crops 
were handled by the same personnel--li sted 
at the begi nn i ng of Chapter I I I. They 
appeared to put more emphas i s  on small 
gra i ns and forages , however begi nni ng in  
1910 sev eral researchers gave more atten­
ti on to corn. 
Staff Members 
W. L. Burli son 
Dr. A. N. Hume 
C. J. Franzke 
K. L. Manke 
Dr. D. B. Shank 
G. E. Nacht i gal (1/2) 
Dr. D. E. Kratochv i l  (1/2) 
D r. D. W. Beatty ( 1/2) 
Dr. C. M. Nagel 
Graduate Students 
Glen E. Nacht i gal M.S. ** 
Stanley D. Jensen M.S. 
Gerhardt W. Eri on M.S. ** 
R aymond A. Moore M.S. ** 
Darrold E. Termunde M.S. 
Paul T. Nordqui st M.S. 
Don E. Kratochv i l  Ph.D.** 
1910-1911 
1912-1950 ? 
1930--1943 
1944-1946 
1946-1980 
1951-1952 
1952-1960 
1961-1967 
1947-1975 
1952 
1954 
1955 
1958 
1958 
1960 
1961 
CHAPTER XVI 
CORN 
CORN I N  SOUTH DAKOTA 
D. B. Shank 
Corn has "grown up " in most of South Dakota 
along w i th the Agr i cultural Exper i ment Stat i on. 
At the ti me the stat i on was organi zed in 1888 
a bout 630 ,000 a cres of corn were planted , 
mostly in  the southeast corner of the state , 
w i th a y ield of approximately 16 m illi on 
bushels. 
Corn was planted at Dakota  Agri cultural 
College as early as 1888 , the fi rst year of the 
Agri cultural Exper i ment Stat i on .  Unt i l  the 
turn of the century most people looked upon 
corn as a fodder crop in the northern two­
th i rds of South Dakota. 
I n  1891 i t  seemed that there was a di sti nct 
li ne runni ng i rregularly across the state , 
south of wh i ch corn was an assured crop. All 
the dents matured read ily ,  but north of that 
line only the fli nts were cons i dered to be 
reli a ble. Howev er ,  researchers bel i eved that 
it would be an i mportant element in mi xed 
farr.i ing (Bul 24). For th i s  reason corn was 
i ncluded in  crop rotati on experi ments in it i ated 
at Brooki ngs in 1897 and at the substati ons at 
H i ghmore in 1903 , Eureka i n  1908 , Cottonwood in  
1909 and Viv i an in  1914. 
Rodney 0. Hexem Ph.D. l/9/59-5/30/64 
John J. Jeni son M.S. 1976 
M i chael A. K oopman M . S. 1977 
Dav i d  W. Peters M.S. 6/1/77-6/79 
** Staff member whi le i n  graduate school. D .  B .  S hank c ro s s  poll inat ing corn . 
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Corn In Early South Dakota 
as told by A. N. Hume in about 1 950 
In 1897 I cultivated all the corn in Spink 
County. There was then only one field of  40 
acres in the county. It was on the farm of Tom 
Lowry, who lived near Doland. 
I came out to South D akota that summer 
(1897) from Purdue. When I stopped in Minnea­
polis to find how to get to Doland, the ticket 
agent in the Milwaukee station said "You take 
the Milwaukee to Groton, and from there you 
catch the Northwestern to Doland." And he 
slammed the ticket window shut. Those were 
the days when the railroads did pretty much 
what they pleased. I changed trains in the 
middle of the night and recall waking up in 
the early dawn and looking east Ol er the 
pra irie where grass stood almost shoulder 
h igh. It was mostly grass then, tall grass, 
and a lady on the tra in who had a small baby 
remarked to me "It 's wonderful to see the 
prairie again." 
Lowry was a former factory worker from Rock­
port, Illinois, and had never farmed anywhere 
else. He knew enough about the state, however, 
to know that the kind of corn grown in Illinois 
would not do for South Dakota. He grew flint 
corn at Doland, which he obta ined probably from 
some elevator. He had apparently started the 
prev ious year, because I spent the rainy days 
husking the snapped ears of the prev ious crop 
which he had in the bin. 
Except for L owry, no one was growing corn in 
Spink County at the time. In the early days 
a fter the sod was broken, the only crop people 
thought of was wheat, and eJ eryone wanted to 
grow wheat from one end of the state to the 
other. No one thought of rotations or a per­
manent system of agriculture. At that time 
(189 7), there were less than a million acres 
of  corn, mostly in Southeast South D akota, 
and in most of  the state there was no balanced 
farming at all. 
To start farmers on a more permanent system 
o f  farming we put in corn plots in many pl aces 
o f  the state. I planted the first corn in 
McPherson County which was grown at the Eureka 
stat ion. It was good corn, and I stopped at 
the bank there and told the banker that since 
he was interested in the development of his 
county he should go out and look at it. He 
just snorted and said "K itchen garden. Every­
one knows we can ' t  grow corn up here." Yet 
today ( about 1 950) there is much corn, e1 en 
in that county. 
One of the reasons for the slow rise of corn 
in South Dakota in the beginning was the lack 
of good corn varieties. E ach year seed would 
be brought into the state from Iowa, Indiana 
and I llinois. They brought varieties like 
Reid 's Yellow Dent, Leaming and Boone County 
White, and these varieties did not do very well 
here. Lawry 's flint apparently came fror;i 
Wisconsin. 
Corn For Grain 
Minnesota 13, a variety developed at the 
Minnesota Experiment Station, was planted as 
early as 1 903 at Brookings and in 1 904 at High­
more. It consistently produced good yields of 
grain, and researchers began to think of it as 
a grain crop for those areas and perhaps for 
other northern areas (Bul 96). 
The use of varieties derived from Minnesota 
13 helped enlarge the corn belt significantly 
and increased production. The 20 m illion 
bushels of corn raised in South Dakota during 
1 915 exceeded the production of any gra in crop 
(Bul 181). 
By 1 918 varieties had been pretty well 
tested with the result that Northwestern Dent 
was recommended for the western and northern 
areas of the state, Minnesota 13 and D akota 
White Dent for the north central area, Fulton 
Yell ow Dent for the south central area, 
Wimple 's Yellow Dent for the southern area, 
and Reid 's Yellow Dent for the Missouri River 
bottoms east of Vermillion. 
By 1 923 the use of Alta, Minnesota 13, 
Fulton Yellow Dent, Silver K ing (from Wisc 7), 
W imple 's Yellow Dent and Reid 's Yellow Dent 
(from Illinois), adapted in success ion from 
north to south, had made corn a stable crop. 
They had contributed millions of bushels of 
actual cereal, instead of merely fodder. There 
could be litt l e  question but that this silent 
yet tremendous process had been promoted very 
substantially by the corn work in the Experi­
ment Station fields (Bul 204). 
By 1 929 some changes were taking place. One 
change was in the type of corn that was being 
favored. Prev i ously, rough starchy ears were 
favored and thought to excel smooth ears in 
yielding ability. A. G. Vincent, Letcher, said 
"Our growers would do well to select only 
smooth ears. It is a well known fact that 
smooth corn will mature a little earlier, yield 
just as much and often more, and is of greater 
feeding value than rough corn. The East has 
learned its lesson and e1 erything is in favor 
of smooth corn. The type of corn grown in the 
extreme southeastern part of our state is 
larger than corn grown in other states in com­
petition with us (JW-34). 
Acreage increased until 1 930 when the 
greatest amount of land, 5 million acres, was 
devoted to corn with a yield of 77 million 
bushels. Then followed a gradual reduction 
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in acreage which was accompanied by the advent 
of hybrid corn. For the period 1945 to 1951 an 
average of 3,921,000 acres produced 102 million 
bushels of harv ested grain annually, and South 
Dakota ranked among the top ten corn producing 
states in the United States. Thus corn had 
changed from a very minor crop to one of the 
most valuable in the state. 
Approximately 4 million acres were planted 
every year until 1961. Acreage restrictions 
imposed by the federal Feed Grain Program held 
the number of planted acres below 3.5 million 
in most years until restrictions were removed 
in 1973. Though restrictions were removed from 
1973 to 1977, acreage did not increase mat­
erially. 
The Agronomy and Plant Pathology Departments 
helped in making corn a leading crop in South 
Dakota by contributing new varieties and hy 
brids, and by securing information through 
research as to the best practices on rates and 
dates of planting, cultivation methods, fer­
tilization and rotations. 
As the number of acres increased, more acres 
that were not well adapted to corn production 
were planted to the crop. Nevertheless, av er­
age yields increased, especially after hybrids 
became popular. Ten-year average state yields 
increased from 24.5 bushels per acre during 
190 1-1910 to 25.5 in the 1920s, 26.9 in the 
1940s, 42.5 in the 1960s and a high of 74 
bushels per acre in 1979. 
CORN BREED I NG 
Numerous open-pollinated corn varieties were 
developed by indiv idual farmers and businessmen 
during the first third of the twentieth century. 
Notes About Early Corn Varieties 
as told by A. N. Hume 
to D. B. Shank 
Corn got a real boost when South Dakota far­
mers began breeding corn in this area. Notably 
among these was A. J. Wimple. Wimple tried to 
grow corn from the beginning and apparently had 
something similar to Reid 's Yellow Dent. A 
peddler with a horse-drawn rig came by one year. 
He had an assortment of corn ears in his wagon 
which he apparently had collected in his travels 
and which he was apparently using for feed. 
Wimple bought the whole lot from the peddler and 
grew the seeds from each ear in alternate rows 
and apparently adjacent to his other corn. He 
followed an ear-to-row method of selection, and 
from this nursery came Wimple 's Yellow Dent. It 
was widely grown in Southern South Dakota for 
many yea rs. 
Wimple 's Yellow Dent had ears that were so 
rough that they wore out the gloves of the 
A .  J .  Wimpl e 
pickers. Ac­
cording to 
Henry Preheim, 
a farmer from 
Freeman, Wimple 
introduced corn 
to Union County, 
saying that this 
was the northern 
and western 
limit. He 
brought his corn 
from the East. 
His son-in-law, 
Otto Sundstrom, 
continued his 
work after 
W imple 's death. 
Brown County 
Yellow Dent was 
originated by 
Isaac Lincoln, a banker at Aberdeen ' s  Lincoln 
State Bank. Lincoln was a step-father of Frank 
McHugh. McHugh lived on the old Lincoln ranch 
for many years and was active in crop improve­
ment work. Brown County Yellow Dent was noted 
for its unusually deep kernel. 
One of the corns which su rv ived the drought 
years was Strucka. Strucka, who lived at 
Reliance, started with Murdock and other yellow 
varieties. He kept crossing and mixing in 
Murdock and was able to stay in corn production 
throughout the 1930s. He baited grasshoppers 
and selected in the unfavorable years. Strucka 
corn needed a stiffer stalk and a better shank 
to keep the ears on. 
A. J. Vincent at Letcher was an early grower 
of corn who promoted Fulton Yellow Dent. He 
had a reputation for being a real character and 
was known in his area as "Vance ". 
H. E. Dawes made the original selection of 
Fulton Yellow Dent. He was the banker at 
Fulton and the actual breeding work was done by 
Thompson. 
A man of whom 
little is known 
was William 
Kemm of Lane, 
who is reported 
to have bred 
corn. Tom 
Engelbretson of 
Selby produced 
a strain of 
Silver King 
which was 
widely grown in 
H .  E .  Daws Central South 
Dakota. It 
appeared to be later than much of the other 
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Silver K ing. Other corn breeders were Carlson 
of Elk Point and John Rumple of Desmet and 
there was a corn man in the Eureka area about 
1913 who was demonstrating a corn variety which 
was earlier than the so called "Eureka Corn ", 
from North Dakota. 
Corn had progressed so far in the state by 
1906 that an excellent corn show was held at 
Mitchell. The Corn Growers and Corn Breeders 
Association was formed at the Corn Palace on 
September 28, 1906, for the purpose of con­
ducting a corn show and corn school. It also 
serv ed as a pl ace for corn breeders to display 
their varieties. A. J. Wimple was at the 
meeting (JW-2). 
Mass Selection 
A great deal of stress was placed on the 
need for selecting good corn for seed. In 1909 
people from Iowa were coming to South Dakota 
for seed. Even though the state could supply 
seed to others, there was no great supply of 
fine seed corn (Bul 1 18). 
It was suggested that corn growers should be 
more careful about selecting seed ears and 
should gather more of them. They should select 
ears that, when placed under av erage conditions 
would produce the greatest amount of good mar­
ketable seed corn during the coming season (Bul 
118). 
The first and best place to make selection 
was in the field before there was any liklihood 
of a killing frost. It was suggested that a 
farmer throw a bag OJ er his shoulder and go in­
to the field looking first for stalks on which 
ears were borne. If they showed strength, were 
large and lusty at the base, had good leaves 
and healthy color, the ears should be examined. 
Ears should be mature, have medium sized 
shanks, not be too high from the ground and 
have good ear characteristics (Bul 1 18). 
The selected ears were hung to dry on spe­
cially designed seed corn hangers. The "her­
ring-bone " type hanger consisted of an approxi­
mately 1/8-inch rod about 2 feet long with 
slanting side arms. When each side arm was 
inserted into the butt end of the cob, the 
hanger held 2 dozen ears. The hanger was sus­
pended in the granary, barn or e,, en a heated 
room for rapid drying. 
A selection of Minnesota 13 made at Brookings 
was named SD 86 and later called Brookings 86. 
Selections from SD 86, made at Highmore, Eureka 
and Viv ian, were called H ighmore 13, Eureka 1 3  
and Viv ian 13. H ighmore 13  was renamed Alta. 
Eureka 13  was sometimes called Eureka 86 and may 
have been named Eureka Yellow Dent. Howev er, 
the latter variety may have been a selection 
from Northwestern Yellow Dent that produced well 
at Eureka, but was very irregular as far as ear 
shape and color were concerned. 
Drying seed corn in the 1920s . 
Ear-To-Row Breeding 
In 1910 W.L. Burlison started using the 
"ear-to-row" method of selecting four strains 
of Minnesota 13. He selected for high and low 
protein and high and low oil. "Mother ears " 
were selected. Seed was shelled from each ear 
and planted in separate rows with seed from 
each of the four strains being planted in ad­
joining rows to form blocks or plots of each 
strain. Ten ears were selected from each row 
and analyzed for protein and oil content. Seed 
from ears that possessed the desired qualities 
was planted in separate rows. The process was 
repeated annually until 1913. At that time it 
was concluded that it was possible to develop 
separate strains of corn, hav ing the same ori­
gin, into varieties hav ing high or low protein 
(Bul 153). SD 86 Low Protein was developed in 
this experiment. 
A. J. Wimple also started to use the ear-to­
row method of improv ing Wimple 's Yellow Dent 
and Wimple 's Flint in 1910 (Bul 204). 
A. N. Hume conducted two systems of corn 
breeding by the ear-to-row method at Brookings. 
In one system, alternate rows were detassled. 
Silks were fertilized from pollen produced on . 
tasseled rows. Mother ears were selected from 
the cross-pollinated plants of the detassled 
rows for the next year ' s  ear-to-row planting. 
The second system was the same, but none of the 
plants were detasseled. After 7 years of com­
parisons it was concluded that the two systems 
produced corn of equal yielding ability and 
detasseling was not beneficial (Bul 184 ) .  
In  1915 Hume initiated a 3-year experiment 
with another system of breeding. This system 
included 96 separate rows in an ear-to-row 
breeding plot with the total of 96 rows div ided 
into four quarters of 24 rows each. The 24 
rows were again div ided into two groups of odd 
and e,, en numbered rows. The e,, en numbered rows 
were always detasseled and seed was collected 
from those rows (Bul 186). 
Most of the rows were planted from mother 
ears of Golden Glow developed by the Wisconsin 
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Experiment Station and grown by A l fred Wenz of 
Bath. It had gained a reputation for ear l i­
ness , deep kernel s ,  good qual ity , and high 
yiel d and was adapted to Northern South Dakota. 
In 1915 one ev en numbered row in each quarter 
was p l anted to each of three other v arieties-­
Fu l ton Yel l ow Dent , Minnesota 13 , raised at 
Brookings , and the seed stocks of Les l ie 
M cEl haney of Watertown. A l l were detass l ed. 
Four outstanding ears from rows of Fu l ton 
Ye l l ow Dent , and two each from M innesota 13 
( SD 86) and McEl haney seed were se l ected for 
further propagation. They were pl anted in ev en 
numbered rows and detass l ed in 1916. Two years 
l ater one ev en numbered row in each quarter was 
p l anted to Northwestern Yel l ow Dent , produced 
at Eureka , Wimp l e ' s  Fl int and a White Dent (Bu l 
186). 
The v ariety , A l l Dakota , was dev el oped from 
these breeding p l ots. The breeding began with 
ears of Gol den G l ow but ears of Wimp l e ' s  Ye l l ow 
Dent , Ful ton Yel l ow Dent , SD 86 Low Protein , 
McEl haney Yel l ow ,  B l ackman ' s  Wisconsin 7 
(white) and Wimp l e ' s  F l int were assimu l ated in 
the v ariety ( Bu l  204). 
A 15-acre breeding fiel d was pl anted on the 
Percy Ul l man farm north of Brookings in 1919 
( Bu l 186). 
Hybridization 
In 1930 Hume cal l ed attention to the fact 
that many peopl e  engaged in corn breeding were 
acquainted with the fact that hybrid v igor was 
brought about by cross ing strains of corn that 
had first been reduced by sev eral generations 
of se l fing or inbreeding. He added that the 
difficul ty in making practical use of hybrid 
v igor in getting higher yiel ds had been due to 
the difficul ty of outl ining a way to util ize it 
( Bul  245). 
Shortl y  afterwards C. J. Franzke started to 
se l f  sev eral open-pol l inated v arieties. In 
1936 he exp lained how hybrid corn was produced. 
Inbreeding in corn was the process of fertil i­
zation when the sil ks bearing femal e  fl owers of 
a giv en corn pl ant were fertil ized with pol l en 
from the tassel of the same pl ant. The genetic 
factors of the mal e and femal e parents came 
from the same pl ant and they tended to be 
al ike. To the extent that they were exactl y  
a l ike the resul ting pl ant was inbred or homo­
zygous. ( They were 50% homozygous after the 
first generation of sel fing , 75% after two 
generations , 87.5% after three , 93.75% after 
four , 96.875% after fiv e  and 98.4475% after six 
generations of inbreeding). A hybrid resu l ted 
from the crossing of two parent pl ants that 
were pure-bred or homozygous in respect to 
characters inv olv ed ,  but were different from 
one another. A homozygous inbred was a dwarfed 
pl ant with shortened internodes that did not 
produce much fodder or grain. Not onl y  was its 
productiv ity reduced , but its abil ity to repro­
duce was al so diminished. Some inbred pl ants 
did not bear either fertil e pol l en or 01 u les 
( Bu l  299). 
A .  N .  Hurne , U .  J .  Norgaard and C .  J .  Franzke 
in c orn crossing bloc k  during 1 93 0 s .  
Six or sev en generations of se l fing were 
necessary to create a re l ativ e l y  homozygous 
inbred. It was essential that each pl ant be 
se l f  pol l inated each year. In order to insure 
se l f  pol l ination , po l l en from the tassel was 
mCN ed to the sil ks by hand. Original l y  the 
method of transferring pol l en consisted of 
col l ecting pol l en grains in a watch crysta l 
or simil ar receptac l e  and then dusting them 
immediatel y  on the sil ks of the same pl ant. 
Later a l arge sack was used to cov er the 
entire pl ant. Pol l en dropped to the sil ks 
of the same pl ant , but cou ld  not reach other 
pl ants. 
Howev er ,  a less l aborious technique was 
dev ised at Iowa State Col l ege. The entire 
tassel was remov ed by cutting or pu l l ing it 
from the pl ant before it started to shed 
pol l en. The stem of the tassel was put into 
a 4-ounce bott l e  of water which was attached 
to the ear shoot. With this technique a much 
smal l er sack was used to cov er onl y  the tassel 
and ear shoot to insure that onl y  the ripening 
pol l en from that tassel wou l d  fa l l  on the sil ks 
(Bu l 299). Later it was learned that the 
bottl e of water was not needed. 
C. J. Franzke sel fed Ful ton Ye l l ow Dent , 
Wimp l e ' s  Ye l l ow Dent , Brookings 86 , Al ta and 
Sundstrom 90 to dev el op sev en inbred l ines. 
They were pl anted in v arious combinations in 
isol ated crossing bl ocks to produce single­
cross hybrids. For examp l e ,  two or three rows 
of SDl were pl anted for ev ery row of SD4 in 
areas free of pol l en from other corn fiel ds. 
The pl ants of SDl were detassel ed. Since there 
was no other corn pol l en in the area , the sil ks 
of SDl ,  the femal e parent , were fertil ized by 
pol l en from SD4 , the mal e  parent. 
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Seed from the cross-fertilized SDl  w as used 
to produce the single-cross hybrid SDl  x SD4 . 
I n  a sepa rate isolated a rea SD2, the female 
pa rent, and SD5, the male pa rent, were handled 
in the same way . Seed from the cross fer­
tilized SD2 w as used to produce the single­
c ross SD2 x SOS .  
In order to produce a double-c ross hybrid, 
the two single crosses were planted at the 
ratio of th ree rows of SDl x S04 to one of SD2 
x SD5 .  SDl x SD4, the female pa rent, was 
detasseled and c ross fe rtilized with pollen 
f rom SD2 x SD5 . This produced seed for the 
double-cross hybrid SO 204 . 
F ranzke developed two other double-cross 
hybrids ( SD 212, SD 224) by using different 
combinations of the inbreds . SD 212 had the 
pedigree ( SDl x SD6) x ( SD2 x SD5) while SO 224 
was ( SD l  x SD2) x ( S0 5  x SD7) . S05 x S07 w as 
also the male pa rent for SD  400 . It was 
c rossed with a later maturing female pa rent, 
WF9 x Ml4, c reated from inbred lines dev eloped 
in I ndiana and Moews, Indiana, respectfully, to 
p roduce the fourth double-cross hybrid SD 400 . 
All we re released between 1941 and 1944 . 
At that time it was anticipated that members 
o f  the South D akota Crop Imp rovement Associa­
tion would plant the inbred lines and produce 
seed for double-cross production . Fa rmer 
g rowers selected in 1941 and 1942 p roduced 
single-cross seed in 1942 . Some fa rmers and 
several FFA chapters attempted to produce 
double-c ross seed. 
However, most growers lacked the facilities 
and technical information necessa ry for rais­
ing, processing and ma rketing inbred and single­
cross seed. By 1944 a producers cooperative, 
the Sakata Hybrid Producers of B rookings, South 
Dakota, was organized, and the company sta rted 
to produce Certified seed of South Dakota 
double-cross hybrids . The Foundation Seed Stock 
Div ision, established in 1943 at South Dakota 
State College ra ised the inbred lines and pro­
duced the single-cross seed used by members of 
Sokota . 
Corn breeding was in the hands of K a rl Manke 
du ring the 1944-1946 g rowing seasons . He con­
t ributed g reatly by bringing in inbred lines 
f rom other states . He proba bly made the final 
evaluations before SD 400 w as released. D. B .  
Shank took cha rge o f  the corn breeding program 
du ring the fall of 1946 . Shank developed 17 
more inbreds with SO numbers and 12 more hy­
brids . C .  M .  Na gel and John Jenison, plant 
pathologists, developed 36 inbreds with SDp 
numbers .  
Many of the inbreds and single crosses were 
used by commercial corn seed companies to pro­
duce hy brids adapted to South Dakota . Du ring 
the ea rly 1960s Shank discontinued the develop­
ment of South Dakota single- o r  double-c ross 
hybrids for commerc ial production . Instead he 
developed inbreds with specific cha racteristics 
that we re released to commercial corn seed com­
panies fo r their use in developing new imprav ed 
hybrids . Thus many hybrids grown in South 
D akota conta in germ plasm orig inating at SDSU . 
F .  Ro sen stalk and D .  E .  Kratochvil weighing 
y ield samples and taking mo isture  samples 1 9 54 . 
Male Sterility 
Though producers of double-cross seed could 
obtain their seed without ra ising the low pro­
ducing inbred lines, they still had to detassel 
the female pa rent--th ree-fourths of the corn in 
a seed field . Du ring the 1950s Shank incorpor­
ated the Texas male sterility cytoplasm into 
several inbreds that we re used to produce fe­
male pa rents . The male-sterile female pa rent 
of SD 400 w as available in 1957 . It did not 
produce pollen and detasseling was not neces­
sa ry .  However, male-sterility was inherited 
and plants from the seed produced by a male­
sterile pa rent was also male-sterile . Sokota 
producers planted half their fields to a male­
sterile female and half to a male-fertile 
female ; and the reby only half the field had to 
be detasseled . Special pains were taken to mix 
the seed from the two-halves of the field at 
ha rv est time and again du ring processing .  
Though seed sold to  commercial corn producers 
yielded half male-sterile plants, the other 
half produced enough pollen fo r the entire 
field . 
Later a male restorer  gene was incorporated 
into lines used as male pa rents . Though male­
sterile seed pa rents did not produce pollen, 
their offsp ring did . Seed producers did not 
have to detassel any of their fields . ··1 
In 1970, however, the southern corn lea f  
bl ight fungus attacked much o f  the cornbelt . 
All female pa rents containing Texas male steri­
lity cytoplasm were susceptible to the disease. 
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Breeders and growers were forced to again use 
corn containing the normal cytoplasm which 
meant  that it was once again necessary to 
detassel female parents. 
Sources of Inbred Lines 
D. B. Shank 
The productiv ity of a corn hybrid , as well 
as its other desirable characteristics , depends 
on heredity contained in the inbred lines which 
go into its product ion. The early inbred lines 
were , by necessity , dev eloped from open polli­
nated varieties which were grown in the corn 
belt prior to the discovery of hybrid corn. 
With the widespread use of hybrid corn , open 
pollinated varieties disappeared from farmers ' 
fields. Many of them were collected by corn 
breeders and held in cold storage for possible 
use in the development of additional inbreds or 
as a possible source of suddenly needed traits 
such as resistance to new diseases. For exam­
ple , the Agronomy Department stored OJ er 30 
such varieties which were collected in the 
1940s and 1950s when they were still being 
grown on farms throughout the state. 
By the 1960s corn breeders were hav ing dif­
ficulty developing new inbred lines from open­
pollinated variet ies which gave any better hy­
brids than those composed of lines bred in the 
1940s and 1950s. T here was a need to dev elop 
germ plasm sources of inbred lines which pos­
sessed a higher degree of heredity for desir­
able traits than open-pollinated varieties that 
had been used originally. This need resulted 
in what was called synthetic varieties. 
Synthetic varieties have been developed in 
at least two ways. I n  either case the germ 
plasm , either local or introduced , for some 
desirable trait was used. I n  one method a 
complex hybrid was developed from many inbreds. 
The second system involved intensive selec­
t ion for certain characteristics. Residual 
selfed seed from a predetermined number of the 
best lines was mechanically mixed and sown on 
as much as 1/4 or 1/3 of an acre. Sometimes 
four out of ev ery si x rows were detasseled. 
Silks from these rows were fertilized from 
pollen produced in the other two rows. Seed 
was harv ested from the detassel ed rows which 
precluded any possibility of self pollination. 
Generally , the mixture of seed was planted on 
two or three different  dates , making it possi­
ble for early matur i ng select ions planted on 
the last date to pollinate late maturing 
selections strains seeded earlier and vice 
versa. Seed from the detasseled rows was 
planted the next year and indiv idual plants 
self-pollinated. This was the initiation of 
cycle two. Seed from any random mated genera­
tion could be regarded as a synthetic variety. 
Seed could be increased for use. 
With this technique the more desirable here­
ditary particles , or genes , from several sour­
ces (or selfed selections within one source) 
were mixed up to form new combinations within 
the plant cells. The corn breeder could then 
develop better inbred lines from these new 
heterozygous (variable) sources which in them­
selves possessed a greater number of favorable 
genes than did the original open-pollinated 
variet ies. 
Several synthetic varieties were dev eloped 
in South Dakota. USDA corn breeders at the 
Northern Grain I nsects Laboratory , located at 
SDSU , mixed seed from 54 sources to develop a 
synthetic variety that was resistant to corn 
rootworm. They included seed from lines dev e­
l oped in several states , Mexico and other 
countries as well as nine SDp inbreds dev e­
loped by C. M. Nagel for their vigorous roots , 
disease resistance and strong stalks. 
D. B. Shank , J. J. Jenison and D. E. 
Kratochv il developed a multiple-eared synthetic 
variety. They self pollinated many two-eared 
plants selected from open-pollinated varieties. 
Self-pollinated seed was planted the next  year 
using an ear-to-row method and the plants 
checked for multiple ears. During the third 
year , remnant selfed seed from those ears which 
produced the most desirable multiple-eared 
plants in the second year was planted in an 
isolation and allowed to random mate. This was 
the first cycle of a multiple-eared synthetic. 
This procedure was repeated for additional 
cycles as long as variability for the desired 
trait existed among plants and progress toward 
the desired objective was being made. New 
inbred lines were started in the better selfed 
progenies from each cycle of selection. 
Breeding for a Purpose 
C. M. Nagel was a pioneer in this field. 
For OJ er a quarter century he conducted exten­
sive field and greenhouse experiments on the 
control of the most costly diseases of corn-­
root and stalk rot , stalk lodging , stalk 
breakage and ear drop at harv est time. He 
described his work. 
C. M. Nagel 
These difficulties were sometimes caused by 
disease organisms such as fungi ( Fu1.,aJu.Jnn spp.) 
or parasitic molds which lived in the soil 
indefin itely. When seedlings started to deve­
lop , these tiny organisms parasitized the 
roots , spread throughout the susceptible root 
system and by late season moved up the inside 
of the stalk and ear shank. During July and 
August the root system and the inside of the 
stalk gradually rotted and turned brown; the 
root system could no longer obtain nutrients 
from the soil needed to produce high yield. 
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Although the corn roots and stalks were 
serious l y  damaged, symptoms were not obv ious 
until August or early September. As the crop 
approached maturity, these symptoms became more 
evident. At the substation near Centerv ille 
these diseases caused a reduction in yield of 
21.1 bushels per acre. Healthy plants yielded 
129.4 bushels and diseased plants only 108.3 
bushels per acre. 
Research in various states showed how to 
control many corn diseases, but the control of 
root and stalk rot diseases prov ed to be most 
diff icult. The Plant Pathology Department 
ach ieved two primary objectives. It dev ised 
methods of selecting for disease resistance and 
stalk strength and developed field equipment to 
exhume whole mature plants, including root 
systems. Initially a few hundred plants a day 
were dug with a spade, but a simple tractor­
mounted digger was dev ised which would exhume 
5,000 to 10,000 plants a day without injuring 
the roots or stalks. Many more plants could 
be examined, making it possible to make a 
more accurate e.t aluation of disease sev erity. 
Though some 10,000 plants a day were examined, 
about 99% of them were seriously diseased and 
discarded. 
A total of 35 inbred lines was dev eloped. 
The stalk strength was markedly improv ed, 
especially with inbred SDp004. In virtual­
ly all corn plants whether open-pollinated 
varieties, hybrids or inbreds, the pith con­
sisted of a soft "cottony" like material that 
could be pressed between the fingers into a 
thin layer slightly thicker than a sheet of 
heavy paper. Howev er, in inbred SDp004 the 
pith was transformed into a solid woody 
structure with the density of wood. It 
split like a piece of wood when a nail 
was driven into it. The entire stalk, in­
cluding the rind, pith, joints and ear 
shank, was markedly improv ed. These struc­
tures were fused together. This inbred, 
w hen used in a breeding program, had the 
potential of improv ing stalk strength and 
reducing lodging, stalk breakage and ear 
drop problems common in inbreds and hybrids 
across the corn belt. 
Many corn inbreds throughout the corn belt 
dev eloped by other Experiment Stations and 
used by corn companies to develop hybrids 
have been compared with these South Dakota 
inbreds. None have come near to equalling 
the stalk qual ities of SDp004. 
CORN VARIETIES, INBREDS AND HYBRIDS 
Agronomists developed four varieties, 22 
inbred lines , and 16 hybrids, and Plant 
Pathologists developed 35 inbreds. They 
helped enlarge the corn belt and increase the 
ov erall income of South Dakota farmers. 
Open P ollinated Varieties 
Brookings 86 {SD 86)--A selection from Minne­
sota 13 introduced to 
South Dakota at Brookings 
in 1903--probably by E. 
C. Chilcott. 
Alta--Selected from SD 86 at Highmore Substa­
tion. Selector unknown. 
Eureka--Selected from SD 86 at Eureka Substa­
tion. Selector unknown. 
All Dakota--From pedigreed ears of sev eral 
varieties. Developed 
by A. N. Hume. 
Inbred Lines 
Nine inbred lines were developed that were 
used only for the production of certified South 
Dakota hybrids. 
Inbred 
Designation Parent 
SDl Fulton Yellow Dent 
SD2 Wimple 's Yellow Dent 
SD4 Brookings 86 
SD5R Red kernel mutant in SD5 
SD6 Alta 
SD7 Sundstrom 90 
SD17 {A231 x L317) 
SD20 (SD5 x OH56A) 
SDpl Fulton Yellow Dent { Formerly 
called P 236) 
Another 15 inbred lines were developed that 
were released to commercial corn breeders. 
Many of them have been used in numerous hybrids 
that corn companies sell to South Dakota 
farmers. 
Inbred Year 
Designation Source Released 
SD5 (1210 x Bl07) 1950 
SD26 Minnesota 13 1959 
SD48 Fulton Yellow Dent 
x (1210 Brookings 86) 1958 
SDlO (B8 x OH56A) 1965 
SD15 (OH56A x Silver King) 
x OH56A 1964 
SD23 OH43 x Ellis Yellow 
Dent 1971 
SD9 Yellow inbred from 
single red O.P.ear 1975 
SD18 Al883 (SD26) 1975 
SD22 (W22 x Falconer) 1976 
SD24 [ (Bl4 x Gaspe) @ l ] 
X Bl4 1975 
SD25 (SD5 x OH56A) x SD5 1976 
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SD28 
SD29 
SD30 
SD33 
B82 (unknown inbred) 
(B82 ND230 x SC213) 
X SD28 
Pioneer Hybrid 3558 
Pioneer Hybrid 3510 
1975 
1976 
1976 
1979 
C .  M .  Nagel , plant pathologist , developed 
14 inb red lines from Fulton Yellow Dent . 
They were released th rough the Foundation 
Seed Stock Div ision , to commercial hybrid 
corn breeders throughout the cornbelt for 
use in developing new synthetic hybrids with 
various levels of resistance to root rot 
and with marked resistance to lodging , 
stalk breakage and ear droppage problems . 
Inbred 
Designation Source Released 
SDp2 Fulton Yellow Dent 1971 
SDp232 Fulton Yell ow Dent 1974 
SDp236M Fulton Yellow Dent 1974 
SDp254 Fulton Yellow Dent 1974 
SDp2A Fulton Yellow Dent 1974 
SDp30g (SDp236 X K63) 1975 
SDp316W (SDp236 X K63) w hite 1975 
line 
SDp317W (SDp236 X K63) w hite 1975 
line 
SDp084 Fulton Yellow Dent 1976 
SDpl l l  Fulton Yellow Dent 1976 
SDp004 Fulton Yellow Dent 1978 
SDp310 SDp236m x SDp3092 1978 
SDp311 SD236m x SDp3092 1978 
SDp312 SDp236m x SDp3092 1978 
Another 21 inbreds , developed by C.  M .  Nagel 
and John Jenison , were released by the Plant 
Science Department in 1976 to geneticists for 
use in dev eloping stronger stalks .  All were 
developed from Fulton Yellow Dent . 
SDp00l , SDp014 ,  SDp016 , SDp022 , SDp031 , 
SDp034 , SDp035 , SDp037 , SDp043 , SDp060 , 
SDp068 , SDp096 , SDpl57 ,  SDp21 1 ,  SDp212 , 
SDp214 ,  SDp260 , SDp262 , SDp264 , SDp275 , 
and SDp282 . 
S .  A .  McC rory , long time Head of Horticul­
ture , developed a score of sweet corn inbred 
lines , but no attempt has been made to include 
them here . 
Corn Hybrids 
A total of 16 hybrids were developed by the 
Agronomy Department . They were used by South 
Dakota farmers to plant hundreds of thousands 
of acres . 
Hybrid Release 
Designation Pedigree Date 
SD 204 (SDl x SD4) (SD2 x SD5) 1941? 
SD 210 (SD5R x B8) (SD26 x A509) 1958 
SD 212 (SDl x SD6) (SD2 x SD5) 1941? 
SD 220 (SD26 x B8) (SD5 x SD48) 1953 
SD 224 (SDl x SD2) (SD5 x SD?) 1941? 
SD 230 (SD26 x B8) (SD20 x SDpl) 1966 
SD 240 (SD26 x B8) (0H56A x SD pl) 1961 
SD 248 (SD5 x Ml4) SD15 1964 
SD 250 (0H56A x B8) (Ml4 x SD5) 1954 
SD 262 (0H56A x SD6) (Ml4 x SD5) 1951 
SD 270 (0H56A x SD?) (M l4 x SD5) 1951 
SD 400 (WF9 x Ml4) (SD5 x $D7) 1944-45? 
SD 420 (WF9 x 0H56A) (0H45 x B8) 1957 
SD 604 (WF9 x 0H56A) (Ml4 x 0a420) 1955 
SD 620 (WF9 x 38-11) (SD17 x 0H41) 1961 
SD 622 (WF9 x Ml4) (0H41 x 0H43) 1957 
Corn Comm it t ee 1967-1970 ( standing) E .  P .  Adam s ,  
Ext . soil fert . :  R .  C .  Ward , soil test ing : F .  C .  
Wes t in , co-cha irman ; J .  Sander son , farm manage­
men t ;  ( s it t ing ) D .  B .  Shank, corn breeding ; L .  A .  
Der sche id, co-cha irman ; F .  E .  Shubec k.  corn prod­
u c t ion ( P hoto in 1969) . 
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CHAPTER XVI I 
WHEAT 
Wheat was planted at the Agricultural Exper­
iment Station in the spring of 1888, the first 
crop season after the stati on was established . 
Sixteen v arieties were planted including Kuban­
ka durum which was imported from the northern 
prov inces of Russia (Bul 11) . Sev en winter 
wheat v arieties were planted that fall (Bul 17) . 
PERSONNEL 
Sev eral staff members who worked with wheat 
also worked with other small grains . Howev er, 
D .  G. Wells in 1962 became a full-time wheat 
breeder . He realized the potential for winter 
wheat and concentrated on it . He reasoned 
that spring wheat v arieties adapted to South 
Dakota conditions were being produced by 
Minnesota and North Dakota . Though Nebraska 
and Kansas produced good winter wheat v arie­
ties, most of them would not withstand South 
Dakota winters except in southern counties . 
He embarked on a project to dev elop good 
winter hardy v arieties that could be grown in 
central and northern counties . 
In 1972 the South Dakota Crop Improv ement 
Association secured a special appropriation 
from the legislature for a full-time spring 
wheat breeder . R .  Pylman filled that posi­
tion for 5 years and was succeeded by D .  L .  
Keim. 
Staff Members 
Manley Champ l in 1909-1911 
J .  D .  Morrison 1912-1917 
E. S .  McFadden 1918 1920 
Manley Champ l in 1911-1920 
J .  E. Grafi us 1942-1946 
V .  A. Dirks 1947-1961 
D .  G .  We 1 1  s 1962-
R .  Py l man 1972-1976 
Harnek Sandhu 1975-1978 
D .  L. Keim 1977-
G.  K .  Hess 1978-
Graduate Students 
Erhardt R .  Hehn 
Donald L .  Thompson 
Dan Chisholm 
Verlin Boeder 
Vanrat Sompoew 
Charles L .  Lay 
Ray Wong 
Craig R .  Cowley 
William Stegmeier 
Harnek S. Sandhu 
Rama S .  Kota 
D .  K .  Steiger 
M . S .  
M . S .  
M . S .  
M . S .  
M . S .  
M . S .  
M . S .  
Ph . D .  
Ph . D .  
M . S .  
7/1/40-6/30/43 
4/1/47-3/20/49 
1950-1952 
1963-1965 
1968-1969 
1967-1969 
1970-1972 
1972-1973 
1971-1973 
***-1978 
1978-1980 
1978-
WHEAT IN SOUTH DAKOTA 
Wheat production in South Dakota increased 
rapidly from 1891 to reach a peak of 4 million 
bushels in 1900 (Bul 268) . At the turn of the 
century Eureka was the world ' s  largest wheat 
shipping point . 
Howev er, wheat producers were constantly 
plagued with black stem rust, scab and other 
diseases . It was estimated that black stem 
rust caused a national loss of $67 million in 
1891 and annual losses of $20 million during 
the early 1900s . In the northwest wheat pro­
ducing states, rust reduced production by 30 
million bushels and also reduced quality and 
market v alue. Losses were e.i en greater during 
the "rusty" year of 1904 when South Dakota 
production was reduced 50% by rust (Bul 109). 
Wheat production in South Dakota declined 
from 1902 to 1907, but climbed to a peak of 
3 . 75 million acres in 1913, only to decline 
for another 13 years . This decline in wheat 
acreage was broken in 1919 (3,896,000 acres) 
in response to the demand created for wheat by 
World War I (Bul 268) . At this time South 
Dakota ranked second to North Dakota in wheat 
production (Bul 201) . 
Though acreage was high, yields were low 
because of rust and scab . The years 1918 and 
1919 prov ed to be poor wheat years because of 
scab . Rust was bad in 1916 and 1917 and prac­
tically ruined the crop in 1920 (Bul 201) . 
Durum v arieties were resistant to prev alent 
races of stem rust . Acme, an amber durum 
v ariety dev e 1 oped at Highmore, became a popu-
1 a r v ariety and D-5, a red durum from North 
Dakota, found its way into northeastern coun­
ties ( Bul 201) . 
Marquis was the leading hard red spring 
wheat v ariety but was badly damaged by rust 
and scab from 1917 to 1920 . It then comprised 
64% of the wheat acreage but dropped to 50% in 
1922, while durum wheat increased from 23 to 
40% of the acreage (Bul 201) . 
Because of increased production, durum pri­
ces began to decline . Wheat farmers were told 
that durums frequently outyielded other wheat 
by 25% and could be profitably produced until 
the market price of bread wheat exceeded that 
of durum by more than 25% ( Bul 201) . 
During the early 1920s, it was said that 
wheat v arieties resistant to rust or scab, or 
them 
The 
at least methods of successfully combating 
would materially aid the wheat production . 
Experiment Station was making e.i ery effort to 
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secure such informati on .  It began testi ng ear­
lier maturi ng Canadi an var iet ies because i t  
seemed that early var iet ies matured before 
bei ng damaged by rust (Bul 201) . 
The acreage of w i nter wheat gradually i n­
creased unt il  1917 when only two-th i rds of a 
rust damaged crop was harv ested . Product i on 
had begun decli n ing in  1916 . W i nter wheat di d 
not surv ive at the Eureka Substat i on and wi nter 
k i lled 2 years out of 9 at the H i ghmore Substa­
t ion .  It produced 10 to 12 bushels per acre on 
summer fallow OJ er a 5-year per i od at the Cot­
tonwood Substati on .  Si nce it  generally out­
y ielded spr i ng wheat, it  was felt that wi nter 
wheat mi ght be profi tably rai sed in  areas re­
ceiv i ng 25 or more i nches of rai nfall (Bul 200) . 
Wheat producti on reached an all time low in  
1926, yet the farm value of wheat exceeded the 
comb i ned values of oats, barley and rye by a 
substanti al amount . Wheat ranked second to 
corn as the greatest grai n  crop . From 1920 to 
1929 the farm value of wheat nearly equalled 
the combi ned values of oats, rye and fl ax (Bul 
271) . 
Hope, the f i rst rust-resi stant bread wheat, 
was released in  192 5 .  At that ti me South 
Dakota ranked second in  the producti on of 
durum, th i rd in  the producti on of spri ng 
wheats and tenth in  total wheat producti on, 
but y ields were low and qual i ty was decli n­
i ng (Bul 222) . It was about th i s  ti me that 
I remember seei ng my father 's cloth ing, the 
b i nder canvases and fly nets on the horses 
colored red by the uredospores of black stem 
rust after a day of harv esti ng wheat . 
In 1927 durum wheat was an i mportant crop 
i n  north central counti es w ith producti on 
centered in  Brown, Day, Marshall and Sp i nk 
Count ies .  Hard red spri ng wheat was grown in  
all counti es except a dozen southwestern and 
e i ght counties adjacent to the eastern border . 
W i nter wheat was i mportant in  L i ncoln, Clay, 
Uni on and Turner Counti es and somewhat less 
i mportant in  Brook i ngs, Lake, Mi nnehaha, 
Stanley, Tri pp and Gregory (Bul 222) . 
Dur i ng the 1930s Ceres and Thatcher became 
i mportant spr i ng wheat var iet ies .  Of the 2 . 2  
m i ll ion acres planted i n  1939, Ceres occup i ed 
over 1 m i ll ion acres and Thatcher almost 3/4 
m i ll ion .  Both were earlier than Marqu i s .  
Ceres was more tolerant of rust than Marqui s  
and had greater res i stance to the huge infes­
tati ons of grasshoppers than ei ther Marqu i s  or 
Thatcher, but the latter had consi derably more 
tolerance to rust . Though Hope was resi stant 
to rust, its yi eld potent i al was low and only 
3,000 acres were seeded in  1939 (Bul 342) . 
Wh ile the acreage of hard red spr i ng wheat 
was i ncreasi ng, the acreages of durum and w i n-
ter wheat were decli n ing .  Newer var iet ies of 
hard red spr i ng wheat were yi eld i ng as much as 
durum var ieti es and market pr i ces were hi gher 
for bread wheats . Though both types of spri ng 
wheat were produced in  almost e.1 ery county, 
the hi ghest concentrati on of durum was in  Day, 
Brown and Marshall Count i es, wi th somewhat 
lower concentrat ions in  Clark, Codi ngton and 
Hamli n and sti ll fewer acres in Edmunds, 
Sp i nk, Roberts, K i ngsbury, Lyman and Tri pp .  
The bulk of the bread acreage was in  North 
Central South Dakota w ith the hi ghest con­
centrati ons in  Campbell, Walworth and Spi nk 
counti es and somewhat lower concentrati ons in 
other north central, northeastern and south 
central counti es .  W i nter wheat acreages in­
creased in southeastern counti es but suffered 
sev ere damage from stem rust in 1937 and 1938 . 
The best wi nter wheat grow i ng area was west of 
the M i ssouri and south of the Wh i te Riv er (Bul 
342) . 
In 1939 the farm value of the wheat crop was 
approx i mately equal to the combi ned value of 
oats and barley and si gni f i cantly exceeded the 
value of any other small grai n  crop (Bul 342) . 
Duri ng the 1940s the variet ies derived 
from Hope and H-44 (P i lot, R ival, M i da, Cadet, 
Renown and Rushmore) were av ai l able . The 
acreage of hard red spr i ng wheat cli mbed to 
an all-ti me hi gh in 1949 . 
Durum var iet ies were res i stant to prevalent 
races of black stem rust unt i l  1950 when Race 
15 B became common . It developed into an epi -
dem ic  in  1952 . It reduced y i elds 50 to 70% 
and acreage reducti ons followed . Four var ie­
t ies resi stant to th i s  race were released by 
North Dakota in  1955 . As seed became av ai 1 -
abl e, acreages increased but never reached the 
1949 to 1952 lev el wh i ch was only about half 
of the 1927 to 1930 acreage . 
L i kewi se, wi nter wheat var iet ies were tol­
erant to prevalent races of black stem rust . 
However, race 56 struck i n  1962 caus i ng a loss 
of about $25 m ill i on to wi nter wheat producers 
i n  the state . As w ith durum, acreage reduc­
t ion fol lowed . However, w ith the release of 
Hume in  1965 and several Nebraska var ieties 
that were res i stant to th i s  race, more acres 
were seeded and hi gher yi elds obta i ned . 
Duri ng the 1960s acreage controls were im­
posed on wheat and feed grai ns by the federal 
Wheat Stab i li zat i on and Feed Gra in  programs . 
When restr i ct ions were removed in 1973, about 
1 .25 m i ll ion acres of rangeland were plowed 
and the acreage of bread wheats increased 25 
to 30% i n  1974 wh i le 85% more durum was 
planted . Acreage restri ct ions were once again  
i mposed in  1978 . Fewer acres of the bread 
wheats were planted, but durum pri ces were 
relatively good and its acreage increased . 
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VARIETY DEVELOPMENT AND DISTRIBUTION 
SDSU staff and alumni made major contr i bu­
t ions to the world 's wheat crop by the dev e­
lopment or i ntroduction of Ium illo durum , 
Yaroslav emmer , Kubanka durum , Hope HRS wheat , 
and Norlin-10 semi -dwarf wheat. All these 
v ar ieties prov i ded germ plasm for the present 
day world wheat crop. 
N. E. Hansen , on hi s 1897-1898 forei gn 
exped it ion ,  obta ined seed of si x strai ns 
of durum wheat from Kubanka in  Central 
As i a. Germ plasm from Kubanka has appeared 
i n  durum v ar iet ies for OJ er a half century. 
Duri ng the heav y stem rust i nfecti ons of 
1904 and 1905 , J ohn S. Cole observ ed that 
durum from Bulgar ia ,  Spa in  and Italy were 
v ery suscepti ble to the di sease except for 
No. 1736 from Italy. It was later named 
Ium illo , probably for i ts place of ori gi n. 
At the same t ime he noti ced that four 
stra ins of emmer were resistant to blackstem 
rust and produced about 40 bushels per acre--
10  t i mes as much as those infected by the 
rust. One was named Yaroslav , probably for 
i ts place of ori gi n  northeast of Moscow. 
Yaroslav emmer in 1916 was crossed w ith 
sev eral of the leadi ng hard red spri ng wheat 
v ar iet ies by Edgar S. McFadden. One Yaroslav ­
Marqui s  cross produced 1 00 seeds. At H i ghmore 
McFadden selected si x li nes , i nclud ing H-44 
and H-49. The latter became the v ar iety Hope. 
It was resi stant to blackstem rust , leaf rust , 
loose smut and sti nk ing smut. 
M i nnesota plant breeders crossed Iumi llo 
durum w i th Marquis  to dev elop the hard red 
spr i ng wheat v ar iety Marqu i llo. Res istant to 
stem rust , it  was used to breed sev eral wheat 
v ar iet ies. One of them was Thatcher wh i ch was 
a leadi ng spri ng wheat v ar iety in  the Northern 
Great Pla ins dur i ng the 1930s and early 1 940s. 
Thatcher was crossed w ith other v ar iet ies to 
produce new ones. 
Because Thatcher was suscepti ble to leaf 
rust , it was gradually replaced by Hope der i ­
v atives ;  P i lot , Riv al ,  M i da ,  Cadet and Renown. 
Rushmore , the f i rst hard red spr i ng wheat 
dev eloped in South Dakota , came from a cross 
between Thatcher and R iv al. It contai ned germ 
plasm from both Iumi llo durum and Yaroslav 
emmer. Between 1939 and 1945 ov er 1 5  m illion 
acres of Hope de riv ativ es were pl anted in  
Northern Uni ted States and Canada. 
M i nnesotan ' s  crossed Hope wi th a wi nter 
wheat M i nturki to produce M i nter a rust-resi s­
tant w i nter wheat. J. E. Graf i us in  1945 
crossed M i nter w i th sev eral other varieties. 
One of the surv iv ing li nes , selected in 1958 , 
by V .  A. Di rks was dev eloped , tested , released 
and named Hume by D. G. Wells in  1 965. Now 
the Hope genes for rust resi stance were in  
w i nter wheat. 
Semi -dwarf wheat was introduced into North 
Ameri ca by another South Dakotan , S. Cec i l  
Salmon , who graduated from SDSC in  1 907. In 
1945 wh i le serv ing as a consultant to the U.  
S.  Army in  J apan , he became interested in  the 
short-strawed , hi gh-yi elding wheat that the 
Japanese had dev eloped from wheat obtai ned in  
Italy. Salmon brought seed of Nor in-10 to the 
u .  s .  
The cross of Nori n  1 0  x Brev or was mated in  
1954 w i th Mexi can wheat v ar iet ies by Norman E. 
Borlaug and assoc iates of the Rockefeller 
Foundati on at Obergon , Mex i co to produce many 
sem i-dwarf v arieties. 
Duri ng the 1970s hundreds of thousands of 
acres i n  the United States , Canada and Mexi co 
were planted to semi -dwarf wheat v ar iet ies-­
all were descendants of Nor in-10 and most had 
the Hope-type of rust resi stance. 
Blackstem rust had not been a seri ous prob-
1 em for a decade and a half ,  however ,  a new 
problem dev eloped in  1978--an i nfestati on of 
Hess ian fli es. 
Wheat breeders had dev eloped wi nter wheat 
v arieties resi stant to the pest , but it had 
not been a problem in  spri ng wheat and resi s­
tant v ariet ies of that crop had not been dev e­
loped. W i th the assi stance of si zeable grants 
from the South Dakota Wheat Commiss i on and the 
USDA and full cooperati on of the USDA Hessi an 
fly laboratory in  Kansas , a crash program to 
dev elop a Hess ian fly-resi stant spri ng wheat 
v ariety was ini t iated by Donald L. Kei m ,  
spri ng wheat breeder ; George W.  Buchenau , 
Plant Pathologist ;  Dav i d  D. Walgenbach , 
Entomologist ;  and the ir  ass istants in  the 
Plant Sc ience Department. 
By growi ng two crops a year they were able 
to make selecti ons from four crops. They kept 
three li nes in wh i ch Dawn , a semi -dwarf wi nter 
wheat , was the pollen parent. 
Two li nes were released in 198 1  to plant 
breeders for use as a source of Hess i an fly 
resi stance. The th i rd li ne is bei ng i ncreased 
for poss i ble release in 1983 as the fi rst 
Hess ian fly resistant hard red spr i ng wheat 
v ari ety. All three li nes inheri ted genes 
from Nor in-10 through Dawn and genes of Hope 
through the female parents. 
Acme Durum Wheat 
Manley Champlin  used the pedi gree breeding 
techni que to dev elop Acme durum. In 1909 , he 
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selected 60 heads from each of two strains 
of Kubanka , imported from Russia. The next 
year 20 seeds from each head were seeded 3 
inches apart , in separate 5-foot rows 
spaced 1 foot apart , and grown with Kubanka 
as a check. Rows were obser.i ed closely , and 
seed from the most promising selections was 
saved for further testing (Bul 1 94). 
Seed from each spike was planted in a 
separate head row. Seed from the most pro­
mising rows was saved and sown in larger 
plots. By the end of the fourth year , all 
but a few of the most promising selections 
had been discarded. Rows saved were included 
in a variety test where they were compared 
with standard varieties. Some were dropped 
each year. At the end of the 1915 growing 
season , selection 7 was increased and named 
Acme (Bul 1 14). It was placed in Standard 
Variety Tests at Brookings in 191 6 ,  and at 
the Cottonwood and Eureka Substations in 
1918. 
In 1916 E. S. McFadden sent one bushel of 
seed to each of two farmers--his father at 
Webster and E. L. Bolland near P ierpoint. 
Seed was sold to farmers in six counties 
in 1917 and in 1 1  more counties in 1918. 
Y ield comparisons were made with other 
varieties grown under similar conditions. 
Though some cooperative tests were con­
tinued in 1919 , most farmers had enough 
seed to plant their entire acreage (Bul 
194). 
Since it had proven to be resistant to the 
rust epidemics of 1917 and 1918 , most farmers 
did not seed other varieties for comparison. 
However ,  47 farmers in Clark County each 
planted a bushel of Acme beside another 
variety for comparison (Bul 194). 
M illing and baking tests were conducted 
on grain produced at Highmore and Brookings 
in 1916 , 1918 and 1919. Since Acme was a 
high yielding variety with superior stem 
rust resistance and satisfactory quality , 
it was recommended for production in 192 1  
(Bul 194). 
H ope Wheat 
Edgar S. McFadden changed the plant breed­
ing techniques for self-pollinated crops. He 
initiated the technique of cross breeding and 
produced the first hard spring wheat variety 
in South Dakota. Excerpts from two speeches 
tell how he dev eloped H ope wheat. In 1926 , he 
gave "Confessions of a P 1 ant Breeder" to the 
Kiwanis Club in Webster , and on March 27 , 
1928 , he addressed the first Hard Red Wheat 
Conference in Fargo , North Dakota. Copies of 
both speeches were prov ided by D. G. Wells. 
E. S. McFadden 
"I had spent 3 years in the desert south­
west and returned to South Dakota in time to 
witness the big drought of June 191 1 ,  which 
was followed by a rust epidemic. rt' seemed 
that a drought like 191 1 or a rust epidemic 
like the one in 1904 c ould cause a nation­
wide and possibly worldwide famine. With 
these ideas in mind , I started for State 
College for the purpose of learning about 
botany , field crops and plant diseases to 
learn how to develop drought- and disease­
resistant crops. 
"During the summer of 1913  I was a field 
assistant at the Experiment Station and in 
1915 the Agronomy Department hired me as a 
plant breeder. I held that position until 
the spring of 1918. 
"Yaroslav emmer possessed a high degree 
of resistance to sev era 1 diseases and sev era 1 
agronomic characteristics which would be of 
great value in hard spring wheat. In 1916 
several crosses between Yaroslav emmer and our 
leading commercial varieties were attempted. 
A single plant resulted from the cross in 
which Marquis wheat was the pollen parent 
and Yaroslav emmer the seed parent. This 
plant produced a great number of stems which 
bore spikes. All the spikes showed more or 
less sterility , but OJ er 1 00 seeds were 
obtained. 
"In the spring of 1918 I obtained a posi­
tion in charge of cereal investigations at the 
Highmore Experiment Station. The USDA paid my 
salary while the Agronomy Department supplied 
the land , buildings , etc. From the seed ob­
tained a year earlier , approximately 100 
plants were grown in 1918. None of the plants 
appeared very promising and it appeared that 
it would be impossible to make any progress by 
systematic selection. I decided to har.i est 
and thresh the material in bulk and grow it as 
a "mixed population" for several generations 
to give promising types a chance to make their 
appearance. Accordingly the material was 
planted , har.i ested and threshed in bulk at 
Highmore in 1919. It was a bad rust year and 
plants that did not possess a high degree of 
resistance to rust produced shrunken seed 
which made it possible to separate the resis­
tant and susceptible types by mechanical 
means. The material was threshed with a plot 
thresher and run OJ er a small clipper seed 
cleaner and an Emerson K icker. 
"On 1 y a fraction of one percent of the ori -
gi na l bulk seed remained , but between four and 
five thousand plants were grown from it in 
1920. About 1 00 of the more promising plants 
were selected and tagged for further study. 
All of these selections , except six which 
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appeared to be true wheats, were ev entually 
discarded. 
" In June 1920 I received word from the USDA 
that a big cut in its appropriation made it 
necessary to withdraw its support from several 
western state experiment stations, including 
H ighmore. I could have been transferred to 
a higher paying USDA position in the east or 
taken a teaching position in the Agronomy De­
partment, but I had started out 10 years 
before to dev elop drought-and disease-resis­
tant crops for northwestern conditions. I had 
no intentions of being diverted from my 
course. Accardi ngly, I returned to my old 
home farm in Day County in the fall of 1920 
and brought much of the more promising plant 
material along with me. 
"For 5 years the work was conducted on my 
own grounds and wholly on my own resources 
which were sorely taxed at times. 
"In the spring of 1921, the six Marquis­
Yarosl av selections were pl anted in progeny 
rows on my farm near Webster. All of those 
selections remained entirely free of stem rust 
and dev eloped only a trace of leaf rust ; but 
both Marquis and Kata, which were used as 
checks, dev eloped considerable rust. The more 
promising of the new selections were rese­
lected for kernel type and grown in progeny 
rows in 1922. On July 15, 1922, my farm was 
v isited by a severe hail storm. I was greatly 
surprised to f ind that although the check rows 
of Marquis were almost completely destroyed, 
several Marquis-Yaroslav selections were prac­
tically uninjured as a result of strong chaff 
and flexible stems inherited from emmer. 
"Si  nee none of the progeny of the se l ec-
t ions grown in 1922 were entirely uniform, new 
selections were made from the rows that sur­
v ived the hail. They were grown in progeny 
rows in 1923. A severe epidemic of stem rust 
developed in July 1923. These selections were 
entirely free from all traces of stem rust ; 
whereas, check rows of Marquis carried 100% 
infection. They did, however, suffer from 
root rot and black chaff. About 60 plants 
that appeared less susceptible to these 
diseases were selected and grown in progeny 
rows in 1924. 
"Another desirable characteristic of the 
Marquis-Yaroslav selections was their high 
degree of resistance to both loose and stink­
ing smut. Several attempts to infect them 
w ith these diseases met with complete failure. 
It is not known where they obtained their 
resistance since the emmer parent was par­
ticularly susceptible to stinking smut, and 
Marquis was not highly resistant to either 
smut. Apparently they came by their resis­
tance to smuts in much the same way that 
Columbus discCN ered America--largely by 
accident. 
"Several natural crosses between the Mar­
quis-Yaroslav selections and other w�eats 
grown in my nursery were found in 1923. Pro­
geny of these crosses were grown in 1924 and 
their progeny were grown in 1925. A study of 
this material showed that there was no linkage 
between susceptibility of root rot and black 
cha ff. I was conv i need that the Marquis-
Ya ros l av selections possessed great value for 
breeding purposes. They could be crossed with 
other wheats to produce varieties that were 
resistant to rust and possessed other desir­
able qualities of the other wheat parent. 
Accordingly, what appeared to be the most 
promising of the selections was given the 
name Hope and distributed to several experi­
ment stations within the spring wheat area for 
use as a parent in their breeding program. 
"It must be realized that rust resistance 
alone does not make wheat of any great value. 
The ultimate value of any variety of bread 
wheat is determined by its milling and baking 
qualities. A seed sample of the selection 
named Hope, tested at State College in 1924, 
contained 15.84% protein. Other samples 
tested in 1925 by Bliss and Wilhoit Chemical 
laboratories in Minneapolis contained 16.65% 
protein and 13.27% gluten. This was very pro­
mising because most Marquis grown in Day 
County that year showed a protein content of 
about 12%. 
Rushmore Spring Wheat 
Almost a uarter of a century passed before 
the second hard spring wheat variety developed 
in South Dakota. In 1937, S. P. Swenson 
crossed Thatcher, a Minnesota variety, with 
Riv al, a descendant of Hope (Bul 394). Swen­
son left the state in 1941 and J. E. Grafius 
finished the development and ev aluation of the 
E . R .  Hehn & J . E .  Gra f iu s  c hec king plot s--1 94 2 . 
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variety. In 1 949 the South Dakota Seed Stock 
Div ision released 4,800 bushels of Rushmore to 
members of the South Dakota Crop Improv ement 
Association (J W-57). Though the method of 
breeding was the same as that used by 
McFadden, the system of distribution had 
greatly imprOJ ed. 
Hume Winter Wheat 
From the time 
the original 
cross is made, a 
minimum of 8 to 
1 0  years elapse 
before it is ac­
tually released 
as Foundation 
seed. It then 
takes farmers 
sev eral years to 
build up the 
supply to a point 
where any size­
able acreage of 
the crop can be 
planted. 
V .  A .  D irks ma king whea t Though the len-
c rosses in greenhou se . gth of time to 
develop a variety 
may be longer than indicated under ordinary 
circumstances, the release of a variety is 
almost always delayed by a change in per­
sonnel. Hume wheat is a good example. 
D .  G .  Wel l s  ema scu lat ing winter whea t . 
Hume winter wheat was the first winter 
wheat dev eloped and released in South Dakota 
w ith res istance to stem rust tracing back to 
the pioneering work of McFadden. It was deve-
loped from crosses involv ing Minter, a Hope 
derivative, made in 1 945 by J. E. Grafius and 
further chosen from among surv iv ing lines in 
1 958 by V. A. Dirk ( Wells). 
Then D. G. Wells completed the work for 
verification of Hume ' s  good qualities, purifi­
cation and increase. When Hume was released 
to growers in 1 965, it was named for A. N. 
Hume, the first head of the SDSU Agronomy 
Department ( Wells). 
In the meantime a race of stem rust to 
which Hume was resistant caused a $25 million 
loss to wheat growers in 1 962. If Hume had 
been dev eloped and released in 10 years time, 
there could have been enough acreage of the 
variety to greatly diminish the losses sus­
tained. 
Counter Attack On Hessians 
Hessian fly is an insect thought to have 
been imported by Hessian soldiers during the 
Revolutionary War. The King of Hesse-Kassel 
in Germany rented them to the British and they 
supposedly brought the insect in hay and straw 
to be used for their horses. The insect was a 
common pest in the winter wheat producing sta­
tes of Kansas and Oklahoma, and wheat breeders 
had dev e 1 oped winter wheat v a ri et i es that we re 
tolerant to it. 
Hessian flies were observ ed from time to 
time on spring wheat in South Dakota and a 
smal 1 infestation developed in Grant County 
during the mid-1 950s. Howev er, it did cause 
serious damage and spring wheat breeders ig­
nored it. They continued to breed for disease 
resistance, yield and quality. 
However, an outbreak of Hessian flies, cen­
tered in Brown, Day and Spink counties and 
extending ov er 375,000 a cres in the northern 
h alf of East River caused an estimated damage 
of $30 million to spring wheat in 1 978. The 
crisis sent SDSU ' s  wheat breeders in action.· 
They embarked on a program to breed a variety 
of spring wheat that would be unharmed by the 
la rv ae of the Hessian fly. 
The program was summarized by Jerry Leslie, 
Ag. Information Specialist at SDSU in the 1 980 
summer edition of Fa.fl.m and Home Reheafl.�h. 
Jerry Leslie 
They expect to have a resistant variety of 
spring wheat in the hands of farmers by 1 983 
or 1 984 if all things go well, according to 
Don Keim, spring wheat breeder. 
Keim searched the av ailable spring wheat 
germ plasm and learned that there weren ' t  any 
resistant varieties. So wheat breeders looked 
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to their breeding nursery for populations 
which had been crossed with winter wheat 
v ari et i es for other reasons. They found 
sev eral crosses of spring wheat with resis­
tant winter wheat variet ies Vona, Linden, 
and Co. 701733. Keim and staff selected 
from these populations and sent them to 
Kansas State University for screening for 
Hessian fly resistance. 
D .  G .  Wel l s  d iscu s s ing head t hresher in 1 968 . 
Dr. Jim Hatchett, USDA entomologist at KSU, 
screened 14,000 spring wheat plants in the 
fa 1 1  of 1978 by growing them in flats and put­
ting the fly on them. The flies laid their 
eggs, the eggs hatched and infested the plants 
w ith larv ae. The plants that su rv ived were 
considered resistant. The others were dis­
carded. 
Hatchett found 1,050 plants that were re­
s istant. Keim and crew grew them, harv ested 
the seed and planted it in the field in 1979. 
Each head produced seed for a row of 20 to 50 
plants. Of these 1,050 rows Keim selected 30 
rows as pure lines. Seed from the 30 pure 
lines was sent to Mexico for increasing during 
the winter. Extra seed of the same 30 lines 
was also sent back to KSU and screened a 
second time for Hessian fly resistance. Of 
those 30 lines, nine were considered homozy­
gous (identical in hereditary characteristics) 
and were considered for varieties. In 1980, 
SDSU yield tested the seed produced in Mexico 
from these nine lines at sev eral places around 
the state including the counties of Brown and 
Day. 
At the same time that the wheat breeders 
were pushing on toward a new resistant 
variety, they crossed some more varieties of 
spring and winter wheat, looking for stronger 
sources of resistance. This germ plasm would 
go through the same detailed process of be­
coming a resistant variety and would become 
available in later years. 
The time of breeding a resistant variety 
was cut substantially by using the winters to 
increase the seed at the International Maize 
and Wheat Improv ement Center (CIMMYT) at 
Ciudad Obregon, Sonora, Mexico, which is spon­
sored by the USDA and the Crop Quality Council 
in Minneapolis. A release in the spring of 
1983 w ill be less than 5 years from the time 
the original cross was made. 
On the SDSU staff are Dr. Keim; Dr. George 
Buchenau, Plant Pathologist ; Dr. Dav id Walgen­
bach, Su rv ey Entomologist ; Kathy Sellers, Ag 
Research Technician ; and Debra Steiger and 
Greg Hess, Assistants in Plant Science. Also 
involved were Dr. J. H. Hatchett, USDA re­
searcher on the Hessian fly at KSU, staff with 
the Crop Quality Council and staff with the 
Wheat Quality Lab at North Dakota State 
University. 
Rod rows in wheat breed ing nursery . 
Much of the funding for the project came 
from the South Dakota Wheat Commission. The 
Wheat Commission initially funded the project 
for $13,300, and then more recently agreed to 
continue the grant for 3 more years. Keim and 
crew also are getting a USDA specific coopera­
tive agreement for 3 years in the amount of 
$21,000. 
If SDSU can produce a resistant variety 
which also has the qualities of good yield, 
rust resistance and good quality for bread 
flour, the insect will not be a threat to 
farmers who use that variety. 
After Leslie wrote this article, a second 
crop was grown in Mexico and three lines, in 
which Dawn, a semi  dwarf winter wheat was the 
pollen parent, were kept. 
James and Coteau, standard height spring 
wheats, were parents of SD 8011 and SD 8015. 
Though neither line was homozygous for plant 
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heig ht, they were released the spring of 1981 
to other plant breeders to be used as a source 
of Hessian fly resistance in their breeding 
programs much like Hope and Iumillo had been 
used a half century earlier. 
Eureka was 
line which is 
as a variety. 
first Hessian 
w heat variety 
the female parent of the third 
being tested for possible release 
If it passes all the tests. The 
fly-resistant hard red spring 
may be released in 1983. 
Intergeneric Crosses 
Most varieties have been dev eloped by cross­
ing two or more varieties in the same species. 
Hope wheat, an inter-specific cross, was deve­
loped by crossing two species in the same 
genus. 
"There are several other phases of wheat 
breeding that I am inv estigating at present," 
E. S. McFadden said in  1926. "One of these is 
the possibility of crossing wheat with certain 
of our native prairie grasses such as the wheat­
grasses, which are close relatives of our culti­
vated wheats. At least three well defined spe­
cies are native to this part of South Dakota. 
Slender wheatgrass has been domesticated as a 
forage crop and is grown to some extent in this 
(Day) county. Western wheatgrass is a dominant 
species OJ er large areas of the western part of 
the Dakotas. This species is a long-lived per­
ennial, is extremely winter hardy and hig hly re­
sistant to drought, heat, frost, and alkali. If 
these characters, especially the perennial na­
ture, were bred into our cultivated wheats, the 
farmer could then seed his fields down to "per­
ennial wheat", mOJ e to the big city and go into 
the industries, returning to his farm once a 
year for a 2-week vacation in the harv est field. 
And believ e me, if there is anything that this 
pa rt of the country needs worse than "a good 
five-cent cigar", it is a profitable, sod-form­
ing, perennial crop that will hold down our top 
soil." 
" Immunity from streak mosaic occurring in 
intermediate wheatgrass has been the subject 
of intense breeding research in South Dakota 
since 1963," Wells said in 1980. "Five lines 
were dev eloped and registered as germ plasm 
hav ing unlike portions of a chromosome from 
wheatgrass bearing a gene for immunity. All 
were otherwise Centurk in type except for some 
negative influences on seed yield and other 
traits from wheatgrass. Breeding and selec­
tion will adapt the immune germ plasm in time 
to conditions in the Great Plains resulting in 
h igh  performing immune varieties." 
Object iv es of the 1970 s 
The objective in winter wheat breeding was 
to select early, especially hardy, medium to 
short-strawed lines hav ing resistance to both 
stem and leaf rust, good milling and baking 
qualities and of good yield and test weight. 
The success of such a program should enable 
growers to use fall-sown wheat eJ er farther 
northward and eastward in this state (Wells). 
D .  G .  Wells 
Breeders and geneticists assume that such 
goals are possible to achiev e. But the de­
sired combination of superior qualities in a 
new very hardy strain had not been found by 
1979, either in the upper Midwest or in the 
great winter wheat reg ion of Eurasia. We live 
with the possibility that such a goal can be 
achieved only OJ er a long span of time and 
perhaps with improv ed techniques (Wells). 
Protein content of wheat has been important 
in determining the suitability of wheat for 
bread flour. Past and current research has 
shown the protein content of crops can be in­
creased by nitrogen fertilization. In addi­
tion, a strongly dominant gene for hig h  pro­
tein in winter wheat has been found in a South 
Dakota experimental line named Hand which also 
is hig hly resistant to rust and particularly 
hardy. This experimental wheat line probably 
will be a parent of future hig h  protein com­
mercial winter wheat varieties (Wells). 
WHEAT VARIETIES DEVELOPED IN SOUTH DAKOTA 
Variety Crop Released 
Acme durum 1916 
Rushmore spring 1948 
Hurne w inter 1965 
Winoka winter 1968 
Bronze winter 1972 
Gent winter 1974 
Eureka spring 1978 
James spring 1980 
STATE ACREAGE AND PRODUCTION 
W heat acreage was influenced by disease 
epidemics, market price, gov ernment programs 
and by the av ailability of hig h  producing 
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v ar i et i es .  Hard red spri ng wheat acreage 
fluctuated from 3 . 2  � i ll i on i n  1 91 9  to 2 . 3 
m illi on in  1 940 , 1 . 7 m i lli on i n  1 960 and 
2.3 m i ll i on i n  1 978. Av erage state y i elds 
i ncreased from 7.7 bushels per acre in  
1 9 1 9  to 1 0-year av erage yi elds of  12.5 in  
the 1 940s , 1 7.8 in  the 1 960s and 24 i n  
1 978 . 
Durum acreages for the same years were 
565 , 000 , 61 9 , 000 , 1 1 9 , 000 and 1 95 , 000 a cres. 
Yi elds for the same peri ods were 9.8 , 13.1 , 
20 , and 20 bushels per acre . 
S i m i lar fi gures for w i nter wheat were 
132 , 000 , 161 , 000 , 708 , 000 and 1 , 080 , 000 a cres 
and 1 0 ,  15.2 , 24.5 and 26 bushels. 
In 1 975 South Dakota ranked thi rd among the 
states i n  durum product i on ,  fourth i n  spr i ng 
wheat product i on and si xteenth in  w i nter wheat 
product i on. 
Harvest ing wheat wit h b inders in m id-1 92 0s .  
Threshing spr ing wheat bundles in m id- 1 9 2 0s .  Another wheat threshing scene in m id-1 92 0s .  
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CHAPTER XVI I I 
OTHER SV!ALL GRA INS 
Small gra ins have been the object of re­
search in South Dakota since the beginning 
of the Agricul tural E xperiment Station. The 
station was established in 1887 , land was 
purchased on Ju l y  25 and crops were planted 
the next spring. 
Luther Foster , Agriculturist , planted 19  
v arieties of  oats , and 13 v arieties of bar l ey 
( Bul 11). Black and white hul less barleys 
were sown in 1890 (Bul 21). Two varieties of 
emmer , sometimes called speltz , were inc l uded 
in variety trials at the Highmore Substation 
in 1903 ( Bu l  84). 
Oats , barley , rye and emmer were included 
in long-time crop rotations initiated at the 
Cottonwood , Highmore and Eureka Substations in 
1912 (Bul 2 72 & 312 , Cir 103). Barley , oats 
and rye were in rotations established at the 
V iv ian Substation in 1920 ( Bul  253). 
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Norman E. Will iams 
Neil Wi  dstrom 
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OATS 
Oats was always a good feed for horses and 
for producing growth in young livestock as 
more acres of the state were put under cul­
tivation. 
From 1920 to 1924 South Dakota produced an 
average of 76 mill ion bushels annua l ly and 
ranked fifth in oats production in the United 
States. Though fewer acres were planted to 
oats than wheat , more than tw ice as many 
bushels of oats were produced ( Bul 230). 
Howev er ,  during this same period it did not 
compare favorably with bar l ey in pounds of 
grain produced per acre or in economic value. 
H .  Sauer and V .  A .  D irks in Waubay oats 
evaluation plo t s  in 1952 . 
Though horses were replaced by tractors in 
the 1940s , the acreage of oats continued to 
increase until it reached a peak of 4 million 
a cres during the mid-1950s. It then declined 
to less than 3 million acres in 1954 and re­
mained below that point until 1974. 
Swedish Select , a mid-season variety , was 
the best yielding variety during the early 
1900s , however , it was soon replaced by Cole , 
an ear l y  maturing selection made at Highmore. 
Si nee that ti me early maturing v ari eti es have 
-183-
been grown in southern counties , mid-season in 
northern areas and a few late maturing varie­
ties have been satisfactory in northeastern 
counties. 
R .  A lbrec ht sen exam in ing 1 9 64 oat s crosse s . 
South Dakota ranked second in oats produc­
tion in the United States in 1978 and was one 
of the top three states that produced oats 
used for human consumption. 
BARLEY 
P. B. Price 
Barley has been an important part of the 
agricultural scene since the settlement of 
this state a century ago. 
P .  B .  Pr ice c hec king bar ley for plump kernel s .  
In 1880 about a third of a million acres 
were planted to barley. It increased in popu-
larity until 1 942 when almost 2.5 million 
acres were seeded to barley--more than 20% of 
all cereal acreage in the state. 
J . E . Graf iu s  in 1947 Feebar bar ley increase plot s .  
Around 1944 barley acreage began to de­
cline. The decline can be attributed to 
several factors. The barley varieties in 
production between 1880 and 1 960 were 
mostly roughawned. They were ill-adapted 
to the edaphic and climatic conditions. 
They were principally selections of the 
Manchurian barleys which had been intro­
duced into this country by European immi­
grants or grain traders. The varieties 
Manchuria , Odessa , Smyrna , Trebi and White 
Smyrna were familiar names to the barley 
growers in the early years of the 20th 
century. These varieties were replaced by 
other rough-awned varieties Feebar , Kindred , 
Traill , and Trophy. Rough-awned barley 
varieties had morphological and physiologi­
cal characteristics which made them less 
heat- and drought-tolerant than smooth­
awned varieties. 
Head rows for bar ley . 
The weak-strawed characteristic of the 
older rough-awned varieties also contributed 
to the decline in acreage. Barley was a rela­
tively poor feeder of mineral nutrients and 
requ ired applications of nitrogen , phosphorus 
and potassium in soils that did not require 
fertilization for oats production. 
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When old varieties were seeded on mineral 
deficient ground , grain yields were low. 
When fertility was imprCN ed by the application 
of manure or inorganic fertilizers , plants 
often lodged. Lodging created a tight canopy 
over the ground which raised the humid ity near 
ground level and promoted the rapid spread of 
bacterial and fungal diseases. The combi na­
tion of downed and diseased plants resulted 
in lower yields of poor quality grain. After 
1942 the popularity of barley declined 
rapidly. 
For these reasons most of the barley acre­
age in South Dakota after 1960 was seeded to 
smooth-awned varieties. Included in this 
group were the varieties Conquest , Larker , 
L iberty , Morex , Prilar , Primus and Primus II. 
Another factor was gCN ernment control of 
production. Barley , corn and grain sorghum 
were the crops incl uded in the federal Feed 
Grain program implemented in 1963. Acreage 
restrictions reduced the number of acres that 
a farmer could plant to feed grains. Many 
producers reduced their " feed grain" acreage 
by planting less barley--acreage dropped to a 
low of 222 ,000 acres in 1966. 
Then in 1966 Primus barley was released , 
and later Primus II  was on the list of recom­
mended v ari et ies. These v ari eti es and Larker 
from North Dakota were better suited to South 
Dakota conditions than any av ail able before. 
After 1965 barley acreage again increased 
steadily to the 680 ,000 acres planted in 1977. 
RYE 
Rye was used at the Experiment Station 
almost from the beg inning , but there was no 
concerted effort to imprCN e the crop. 
Producers grew this fall-seeded winter 
hardy crop for se.J eral uses. It was a com­
petitive crop and aided in weed control. It 
could be planted in the fall , helping to 
distribute the workload on the farm. It could 
be used as late-fall or early spring pasture , 
as a green manure or CCN er crop , as hog feed 
or as a cash crop. 
The acreage in the state gradually in­
creased to a peak of 600 ,000 acres in 1922 , 
declined for a decade then gradually built up 
during the drought to an all-time high of 1.2 
million acres in 1939. It then dropped off to 
300 , 000 acres in 1953 and then ranged between 
200 and 400 thousand acres for more than a 
quarter of a century. 
EMMER 
Emmer was first grown in South Dakota by 
Russian immigrants who , doubtlessly , brought 
it with them from the Fatherland. They called 
it speltz. It was later again introduced by 
the USDA. In the northwestern part of the 
state around the turn of the century , it was 
grown about as commonly as oats or barley , 
which it exceeded in drought resistance (Bul 
71). 
Emmer was a member of the wheat genus but 
did not thresh free of its glumes like other 
wheat species. It carried about 25% hull com­
pared to 28% for oats and 1 0% for barley (Bul 
1 79). 
E. C. Chilcott compared emmer and barley as 
feed for fattening lambs during the winter of 
1900-1901. Lambs fed barley gained 1.5 times 
as much as those fed emmer during a 12-week 
period. Though it appeared that emmer would 
be worth two-thirds as much as barley , the 
gains did not CCN er the cost of feed , labor 
and interest on investment. Those fed barley 
produced a net profit of $4.41 per lot of 
twelve (Bul 71). 
In 1904 there were 2.9 million bushels of 
emmer raised in the state compared to 5.6 
million of corn. Though it was grown in all 
but three West River counties , two-thirds of 
the crop was raised east of the Missouri Riv er 
and north of a line between Brookings and 
Pierre (Bul 1 00). 
Emmer was planted at the Experiment Station 
in 1902 ( Bul 1 79). It was compared with corn , 
oats and millet for baby beef production in 
1905 by J. W. W ilson and H. G. Skinner. 
Calves were fed various rations until they 
were almost 2 years old and sold in separate 
lots on the Chicago market. The prices per 
hundred pounds were $6.25 for those fed corn , 
$6.00 for oats , $5.75 for millet and $5.85 
for emmer. While on pasture , those fed emmer 
gained 1 12 more pounds than those on corn , but 
during the fattening period , av erage daily 
gains were 1.47 for millet , 1.69 for emmer , 
1.76 for oats and 1.84 for corn. Feeding 
value was 26 cents per bushel (32 lb) for 
oats , 33 cents (45 lb) for emmer , 38 cents 
(60 lb) for millet and 47 cents (56 lb) for 
corn (Bul 97). 
A year later Wilson and Skinner compared 
emmer with corn for beef and pork production. 
Steers fed ground emmer gained 0.24 pound per 
day more than those fed whole grain. A pound 
of corn was equal to 1 .25 pounds of emmer for 
feeding steers. Pounds required for a gain on 
swine were 5.27 for a corn-emmer mixture , 7.71 
for whole emmer and 8.26 for ground emmer ( Bul 
100). 
Emmer , oats , barley , durum and winter 
wheat , and winter rye were compared in crop 
rotations at Brookings and each of the sub-
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stat i ons. In 1918 Manley Champli n  concluded 
that emmer would not be as valuabl e as oats or 
barley unless i t  contai ned h i gher food value. 
It produced only a very l i tt l e  more than w i n­
ter rye, wh i ch was far more valuable pound 
for pound. When compared w i th wheat, the 
s l i ght l y  larger y i eld of emmer, when con­
s i dered on a hul l ess basi s, woul d not offset 
t he better mi lli ng qual i ty of wheat. Emmer 
was consi dered to be the least valuable of 
t he smal 1 gra i n  crops. The only reason for 
grow i ng i t  was that i t  added one crop to t he 
1 i st and gav e a greater chance of v ers i f i  ca­
t i  on (Bul 179). 
VARIETY DEVELOPMENT AND RELEASE 
Experimental work before 1 905 was ai med at 
determ in i ng what ki nds of crops were adapted 
to Sout h Dakota and compar i ng the exi st i ng 
var i et ies. However, i n  1905 a number of ex­
per i ments i n  the select i ng and breedi ng of 
plants were i n i t i ated for crops i nclud i ng 
m i l l ets, forages, corn and sorghum (Bu l 96). 
Work w i t h  Co l e  oats was already i n  progress. 
Pedi gree Breedi ng 
T h i s  breedi ng procedure i s  the same as that 
used for the development of Acme durum. It is 
assumed that Cole oats selected from Swed i sh 
Select, Ace barley selected from \4h i te Smyrna, 
and Fowl ds hul l ess oats were dev eloped in the 
same manner. 
Cross Breedi ng 
W h i l e  at H i ghmore from 1918 to  1920, 
M cFadden made many crosses i nvo lv i ng barley 
var i et i es Odessa, Manc hur i a, Li on, Coast and 
C l ub Mar i ot. From the doubl e-cross (Odessa x 
C l ub Mari out) x (L i on x Manchur i a) came t he 
vari ety Dry l and, the second bar l ey var i ety 
developed in Sout h Dakota. The cross of 
Dryland x Peat l and became P l a i ns, the fourth 
barley var i ety to be released from the South 
Dakota Agr i cu l tural Experi ment Stat i on. 
In the techni que of hybr i di zat i on, the mal e  
organs and the beards, i f  any, were remov ed 
from each  of sev era 1 fl owe rs on the sp i ke or 
oat pani cle, leav i ng the p ist i ls exposed. 
P ol l en grai ns were extracted from the anthers 
of another var i ety near i ng anthes i s  and dusted 
on the exposed p i st i ls. The poll i nated sp i ke 
or pan i c l e  was c01 ered wi t h  a smal l sack to 
prev ent contami nat i on from any ot her pol l en 
source. 
All var i et i es released si nce the mi d-1920s, 
except for perhaps Nakata hull ess oats, were 
bred in t h i s  manner. Hybr id i zat i on has the 
adv antage of i ncorporat i ng the good charac­
ter i st i cs of two or more var iet i es i nto  one. 
A var i ety may i nher i t  stem rust res i stance 
from one parent, leaf or crown rust res i stance 
from another, drought res i stance from a t h i rd 
and h i gh prote in  content or qual i ty from st i ll 
a fourth pa rent. 
P l ant breeders make thousands of crosses. 
Cross i ng is done i n  the greenhouse dur i ng 
the w i nter and i n  the f i el d dur i ng the sum­
mer. Seed from i nd iv i dual heads is sown in 
separate short head rows and the pl ants ob­
serv ed for di seases, agronom i c  character i s­
t i  cs and other trai ts. Indiv i dual plants 
may be sel ected and planted in ped i gree rows 
or crossed wi t h  plants of a di fferent parent­
age. Seed from them wil 1 e,, ent ua 1 1  y be 
p 1 anted i n  rod rows and tested for y i  e 1 d. 
W hen enough seed of sel ected li nes i s  av ai l­
abl e, i t  i s  subjected to quali ty tests and 
the poor li nes di scarded. 
Though a plant breeder may start w i t h  
10,000 sel ect i ons, only two or three may be 
kept for i ncreasi ng. From a peck to a few 
bushels of breeders seed are given to the 
Foundat i on Seed Stock Div i s i on wh i ch mult i ­
pli es the seed unt i l  there are 500 t o  5000 
bushels av ai lable. One or more of these 
l i nes may be d iscarded dur i ng the i ncrease 
peri od. If the var i ety i s  rel eased, Founda­
t i on Seed is sold to Crop Improvement members 
who produce Regi stered seed. T h i s  seed i s  
p l anted t o  produce Cert i f i ed seed and may be 
sown by the grower who produced i t  or sold to 
another grower. 
Techn i ques and methods of breedi ng have im­
proved Ol er the years, yet grow i ng a crop i n  
actual South Dakota cond i t i ons st i ll requi res 
one year . Sc i ent i sts stepped up th i s  process 
by us i ng greenhouse fac i l i t i es and by send i ng 
seed to Mex i co, Ar i zona and other areas where 
a crop can be produced dur i ng the wi nter 
months. 
Object iv es of the 1970s 
Oat protei n  and fat content probably can be 
i ncreased about 3% w i t h the research l i nes 
avai labl e i n  1979, but the amount produced per 
acre was more i mportant than the percentage. 
Spear oats, released in 1975, was one of three 
very h i gh prote i n  oats av ai l able i n  the U.S. 
Wh i le tests w i t h  livestock cont i nue, Spear 
cont i nues to show promi se for feedi ng, espe­
c i al ly to pi gs. It offered South Dakota far­
mers the advantage of cut t i ng down on the 
amount of expensive supplemental prote i n  they 
needed to buy ( Reeves). 
The feed value of oat grai n  for livestock 
was only one aspect of al 1 the tra i ts that 
plant breeders need to consi der. They note 
grai n  si ze, shape, col or, heat tolerance, 
market i ng qua l i t i es, and harv est i ng capabi ­
l i t i es. They mon i tor total y i e l d, di sease 
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and i nsect resi stance , and use of so i l  
moi sture and so i l  type (Reev es). 
Barley i s  a dual purpose crop . I t  i s  a 
nutri t i ous livestock feed and the pr i nc i pal 
gra i n  used in the product i on of malt and 
beer. For th i s  reason i t  has two market 
classes--feed and malt ing . Acceptable malt­
i ng var iet ies are those wh i ch have been ap­
proved by the malti ng and brew i ng i ndustry. 
Approval is given after a barley selecti on 
has been tested i n  plant-scale tests of 
10 , 000- or 20 , 000-bushel lots from at least 
3 d i fferent crop years. The gra i n  of a 
select i on must have such physi cal charac­
ters (plump , sound , and bri ght) and chemi ­
cal characters (low protei n ,  hi gh enzymati c  
activ i ty ,  hi gh extract) as are requ i red to 
permit  the economi cal product i on of malt. 
Gra i n  of var iet i es wh i ch do not have the 
requi red chemi cal characters or gra in  of 
any varfety wh i ch i s  unf i t  because of 
grow i ng cond i t i ons or i mproper handli ng 
i s  classed as feed barley (Pri ce) . 
The process of develop i ng a new barley 
var i ety follows the same general pattern 
outli ned for wheat. Some of the object ives 
are di fferent because of the ut i l i zat i on of 
the crop. H i stor i cally the same var iet ies 
were used for feed and malti ng--an unsati s­
factory si tuati on. Variet ies of both classes 
should have hi gh yi eld and bushel we i ght ,  
heat- and drought-tolerance , good standabi ­
l i ty and resi stance to most common barley 
d i seases (Pr i ce). 
The divergence between the two classes 
comes in the chemi cal gra i n  characters. Qua l -
i ty parameters have been rather well estab­
lished by the malting  i ndustry dur i ng the past 
50 years . Object i ves of malt ing  barley are to 
meet the i ncreasi ngly stri ngent i ndustry re­
qui rements. Thi s  has not been the case w i th 
feed barley . Research i s  ai med at mak i ng 
rather major geneti c  changes (1) hi gher oi l 
content to prov i de more energy , and (2) pro­
tei ns w i th a hi gher bi olog i cal value and 
better ami no ac i d  balance , so feed barley can 
ach i eve a more competi t ive stance agai nst 
other feed grai ns (Pr i ce) . 
Feebar , released i n  1947 , and L i berty , re­
l eased i n  1957 , were dev eloped as feed barley 
var iet ies .  The name "Feebar" i s  a contract i on 
of the words "feed barley." L i berty received 
i ts name because i ts breedi ng number was SD 
1776 . 
OTHER GRA I N  VAR IET IES DEVELOPED IN SOUTH DAKOTA 
By 1980 elev en var iet ies of oats , ei ght of barley and one of rye had been developed . 
Year of 
Vari et,z'. Crop Release 
Cole oats 
Ace barley 
Fowlds hulless oats 
Dryland barley 
Hope HRS wheat 
Nakata hulless oats 
M i omark oats 
Vi kota oats 
Feebar barley 
Plai ns barley 
P i erre rye 
STATE PRODUCTION 
The development of hi gher yi eld i ng oats 
var iet ies and better product i on techni ques 
brought about hi gher average yi elds . The 
state av erage yi elds were 21 bushels per 
acre i n  1900 , and 10-year av erage y i elds 
were 25 i n  the 1920s , 30 . 1 i n  the 1940s , 
38.7 i n  the 1960s and 46 . 5  bushels per 
acre i n  1978. 
1909 
1919 
1925 
1925 
1925 
2939 
1941 
1943 
1947 
1948 
1950 
Though barley acreage was lower , the 
680 , 000 acres planted i n  1977 produced more 
Year of 
Vari et,z'. Crop Release 
James hulless oats 1950 
Waubay oatsey 1954 
Dupree oats 1954 
Li berty barley 1957 
Ortley oats 1963 
Pri mus barley 1967 
Kata oats 1969 
Pri mus I I barley 1969 
Ch i ef oats 1972 
Pri l  ar barley 1972 
gra i n  than was produced on 900 , 000 to 1.2 
m i ll ion acres pr i or to 1926 . The development 
of hi gher y ieldi ng var iet ies and i mproved pro­
ducti on methods resulted i n  gradually i n­
creasi ng yi elds. The av erage state yi elds 
were 10 bushels per acre i n  1900 , and 10-year 
average yi elds were 22 i n  the 1920s , 24 . 5  i n  
the 1940s , 34.3 i n  1960s and 37 bushels per 
acre i n  1978. 
State av er age yi elds of rye fluctuated bet­
ween 11 and 18 bushels per acre for 60 years . 
Howev er ,  between 1958 and 1975 , they were 
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generally between 23 and 34 bushels . South 
Dakota generally produced more rye than any 
other state . 
The acreage of emmer declined considerably . 
Only an occassional sample was submitted to 
the Seed Laboratory from 1939 to 1943, when 
this writer assisted with seed testing. Dur­
ing the 1960s and early 1970s there was usu­
ally one samp l e  of emmer among the 400 to 500 
samples entered in the State Crop Shows that 
this writer superv ised . 
Oat s t hat ha s been harvested with a b inder and 
put in shocks t o  d ry for t hreshing in 1 92 7 . 
Small grain committee 1 967-197 0 :  ( stand ing)  E . P .  
Adams ,  Ex t .  soil f ert . ;  P .  B .  Pric e ,  barley 
breed ing ; R. C .  Ward , so il test ing ; L . A . Dersche id , 
co-cha irman ; J .  Sand erson , farm manag emen t ;  
( sit t ing ) R . Albrec ht sen , oat s breed ing ; F .  C .  
West in , co-cha irman ; D . G .  Wel l s ,  wheat breed ing . 
( Photo 1 9 69) . 
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CHAPTER XI X 
SORGHLM 
It is believed that grain sorghum or1 g1 -
nated in Africa . It was introduced into Egypt 
in prehistoric times and moved to India and 
then to China where it was known as late as 
the fourth century of the Christian Era . 
Kaoliang was known as the great millet of 
the Chinese . Sweet sorghum also originated 
in Africa, but probably followed a different 
route (Bul 285) . 
Most sorghums are classed as grass sorghum, 
forage sorghum, grain sorghum or broom corn . 
The two major grass sorghums are sudangrass 
and the perennial weed, Johnsongrass, that is 
a weed in southern states . 
Forage sorghums included sorgo which is 
somet imes called saccharine or sweet sorghum 
because it produces sweet j uice . The j u ice of 
some sorgos is used for making sorghum syrup . 
Sorgo also includes black and red amber cane 
that produce rank growth and rel at iv e ly small 
amounts of black or red seed . Forage sorghum 
hybrids are developed by crossing several 
types of sorghum. 
Grain sorghum includes kafir, white and 
yellow milo, feterita, durra, kaoliang and 
hegari. Grain sorghum hybrids are derived 
by crossing grain sorghum with sudangrass . 
Grain sorghums were planted in various 
parts of the United S tates but could not com­
pete with corn in areas favorable to that 
crop . With the settlement of the high plains 
of Western Kansas, Eastern Colorado and the 
Panhandle region of Texas and Oklahoma, milo 
and kafir became dependable crops . They 
w ithstood drought and excessive heat better 
than corn and made comparable yields under 
more favorable growing conditions (Bul 135) . 
C .  J .  Franz ke in sorghum crossing bl oc k .  
EXPERIMENT STATION PERSONNEL 
Several of the staff members listed in the 
first section of Chapter III and the superin­
tendents of substations raised sorghum. How­
ever, only a relatively few put major emphasis 
on the crop . They were C .  J .  Franzke from 
about 1930 until his retirement in 1964, his 
assistant Mary E. Sanders from 1956 to 1960, 
and his successor Allyn 0 .  Lunden from 1964 to 
1976 . James G. Ross and CN er a dozen of his 
graduate students conducted numerous cytologi­
cal and cytogenetic studies on sorghum treated 
with colchicine during the 1950s and 1960s . 
Graduate Students 
Dale D .  Harpstead 
A .  Earl Foster 
Glenn F .  Atkinson 
A .  Earl Foster 
Hubert D .  Haensel 
Chester C .  Huang 
Jan-Ru P .  Chen 
Alv in W .  Ericksen 
Gerald S .  Simantel 
Chen Ho Chen 
John R .  Deakin 
Peck-Sun L in 
M . S .  1952-1953 
M . S . 12/1/54-1956 
M . S .  1955-1956 
Ph . D .  1956-1959 
M . S .  1957-1961 
M . S .  1959-1961 
M . S .  10/1/59-9/30/63 
Ph . D .  4/1959-9/31/63 
P h . D .  7/1960-5/1/63 
Ph . D .  6/1/60-9/30/63 
Ph . D .  1962-1965 
Ph . D .  1964-1967 
In February 1964 C. J. Franzke spoke at the 
annual meeting of the South Dakota Crop Im­
provement Association in Gregory on the sub­
ject "Sorghum H istory and Development in South 
Dakota . "  It was perhaps his last contribution 
to the state as he retired later that year . 
Many excerpts from that talk are included 
here . 
SORGHUM IN SOUTH DAKOTA 
Sorghum culture in South Dakota is about as 
old as the state. Kafir corn, Jerusalem corn, 
brown doura and yellow milo maize, which was 
classified as a saccharine (sweet) sorghum, 
were planted for forage product ion at Brookings 
in 1893 (Bul 51) . Some sorghums were planted 
on the Hunter Farm, near Mellette in 1897 (Bul 
59) and sorghums were included as fodder crops 
in the first plantings made on the Highmore 
Substat ion in 1899 (Bul 66) . 
Principle reasons for testing and growing 
sorghum was its adaptability to hot weather 
and limited rainfall too dry for corn . Sor­
ghums were able to remain dormant during 
periods of drought and begin growth with the 
advent of light showers while corn, under the 
same condit ions, withered and dried up . It 
was recommended from early tests that sorghums 
be grown in Central and Western South Dakota 
to stabilize feed production . Sorghums would 
be the main row crop in the cropping system 
to serv e  as an important supplement to corn 
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rather than a subst i tute due to prospect i v e  
drought and grasshopper i nfestati ons 
(Franzke ).  
I t  was thought that sorghums would be grown 
i n  the central and western porti ons of South 
Dakota because of the i r  drought-resi stance . 
The dev elopment of early v ar i et i es was ex­
pected to i ncrease the ir  more general culture 
{ Bul 101 ) .  
B .  L .  Brage and shoc k o f  black  amber sorghum . 
Though sev eral types of sorghum had been 
grown at Brook i ngs , the Hunter Farm and the 
H i ghmore Substat i on ,  it  was not an i mportant 
crop i n  1912. By that t i me it was determi ned 
that amber cane was best sui ted for forage , 
and that mi lo ,  kaf i r ,  kaol i ang and a kaf i r­
durra cross were best sui ted for gra i n  pro­
ducti on. Head select i ons had been made each 
year in an attempt to dev elop i mprov ed stra i ns 
{ Bul 135 ) .  
K aoli ang and black amber sorghum were i n­
cluded i n  the long-t i me rotat i ons establi shed 
at the H i ghmore , Cottonwood and Eureka Sub­
stat i ons i n  1912 and at Brook i ngs i n  1914. 
K aoli ang was also planted at the V iv i an Sub­
stat i on i n  1914 { Bul 162 ) .  In these experi ­
ments sorghum w as compared w i th corn as a row 
crop that would serv e  as an element i n  a mi xed 
farm i ng operat i on. Y i elds for both gra i n  and 
forage were obta i ned. 
Forage sorghums were preferred to gra i n  
sorghums. The early gra i n  sorghums {kaf i r  
corn , Jerusalem corn , and yellow mi lo ma i ze) 
r i pened unev enly; the mi los had curv ed head 
stalks or "goose-neck " ,  that i nterfered w i th 
ha rv est i ng; they were too tall for the ease of 
handl i ng and too late maturi ng to produce hi gh 
qual i ty gra i n. Also , seed sown more than one 
i nch deep fa i led to germ i nate or penetrate to 
the surface. Seed planted i n  cold wet soi ls 
rotted. Seedli ngs made feeble growth dur i ng 
the f i rst month of plant i ng. Weak sp i ndl i ng 
growth was only 2 i nches tall wh i le corn , at 
the same t ime and under the same condi t i ons , 
made a strong v i gorous growth of 6 i nches 
(Franzke ) .  
S i  nee ka f i r  and m il o had prov en themselv es 
i n  the Southern Great Pla i ns ,  i t  was desi rable 
to learn i f  there were v ar iet ies that would 
mature early enough for the Northern Great 
Pla i ns. The USDA obta i ned seed of hardy sor­
ghums grown i n  Ch i na and Manchur i a. In Chi na 
they were known as kaoli ang meani ng "tall 
mi llet ". The USDA unsuccessfully attempted 
to adopt the spelli ng of "kowli ang". It was 
used for the product i on of food , gra i n  and 
forage. It had the des i rable characteri st i cs 
of drought tolerance and early maturi ty ( Bul 
135 ) .  
Kaoli ang was i ntroduced by the USDA to f i ll 
the demand for an early ri pen i ng gra i n  sorghum. 
The fodder was not as good feed as corn be­
cause of fewer leav es and hard , woody stems. 
It was recommended as a good row crop i n  the 
cropp i ng system and as a seedbed preparat i on 
for w i nter wheat (Franzke). 
K aoli ang was tested as a poss i ble food. 
On January 9 ,  1915 , kaoli ang pancakes and kao-
1 i ang bread were serv ed to OJ er 100 farmers 
who attended the Farm and Home conference at 
SDSC. Members of the Home Economi cs Depart­
ment dev eloped and publi shed rec i pes for us i ng 
kaoli ang flour to make bread , pudd i ng ,  mush , 
pancakes , gi nger bread , doughnuts , cook i es ,  
buttermi lk waffles and muff i ns (Bul 158). 
Interest i n  sorghum grew. In 1917 i t  was 
sa i d  that sorghum was a prof i table crop to 
grow when weather condi t i ons were unfav orable 
for corn. Variet i es of amber cane were the 
best forage producers , wh i le sudangrass made 
good hay and outproduced mi llet (Bul 174). 
Howev er , sorghum acreage abated after World 
War I ,  perhaps because the pr i ce of wheat was 
so hi gh. Research results i nd i cated that 
sorghum could di splace corn as a cult i v ated 
crop i n  rotat i ons , but i n  a far greater area 
i t  would be a supplement to corn. Y i elds of 
gra i n  from corn had been h i gher than those 
from sorghum at Brook i ngs , H i ghmore , Eureka 
and Cotton�1ood , howev er , the di fference was 
small at the latter locat i on (Bul 185 ).  
The South Dakota planti ng of sorghum i n  
1932 w as about 69 , 000 acres , of wh i ch 54 , 000 
were sudan. In 1 933 the est i mate had i n­
creased to 166 , 000 acres. The r ise i n  acre­
age may hav e been due to unfav orable cropp i ng 
cond it i ons such as grasshoppers and drought 
( Bul 185). 
Acreage i ncreased s i gn i f i c antly duri ng the 
drought years of 1932 to 1939. Sorghums were 
used to supplement the drought-stri cken pas­
tures. Howev er , dur i ng the early 1 930s many 
liv estock were lost from pruss i c  ac i d  or n it­
rate po i soni ng obta i ned from drought-str i cken 
sorghums. Perhaps th i s  is why acreage dropped 
ev en i n  1936 , the second of the two dr iest 
years. However ,  nearly 1.5 m i ll ion acres were 
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planted each year f rom 1939 through 1941 ,  with 
less than 20% harv ested for grain .  
C .  J .  F ranzke developed two low acid amber 
cane varieties . Only these two varieties , of 
the more than 200 available , could be g razed 
du ring the 1976 d rought without fear of 
p russic acid poisoning . 
Thou gh g rain sorghum yields rivaled the 
y ields of corn in some areas , corn was pre­
ferred for several reasons . It was easier 
to harv est , dry and feed , especially to hogs . 
The development of the open-pani cl ed cul t iv ars 
that produced heads well above the flag leaf 
facilitated both the harv est ing and drying 
operations . 
Early matu ring sorghums brought about more 
general cult u re in cent ral and western a reas 
of the state because of their drought endur­
ance and g rasshopper resistance . In these 
areas sorghum in the c ropping system was an 
important supplemental row c rop to corn rather 
than a subst itute.  For years sorghums had 
p roduced forage for ruminants , and now they 
we re excellent feed for all classes of live­
stock . They were used as g rain ,  pastu re ,  hay , 
fodder ,  silage , and for indust rial uses . With 
the release in 1964 of the variety Winner ,  
sorghum could e; en be used as an emergency 
c rop ( F ranzke) . 
The advent of grain sorghm hybrids in the 
mid-1950s inc reased yield potential and the 
number of ac res harv ested for grain in South 
Dakota doubled. Since then about half of the 
400 to 500 thousand ac res of sorghum were har­
vested for grain (Lunden) . 
Large quantities of the grain were used 
in breweries and dist illeries for making al­
cohol and other products . The large , white­
seeded types were milled into flou r that 
was used for making quick breads , yeast 
breads , g riddle cakes , and many other pas­
t ries .  The waxy endosperm types were a 
substitute for taro in manufactu ring minute 
tapioca . Many types of muc ilages , made 
f rom sorghum grain ,  were used largely in 
manufacturing gypsum board ,  sheet rock , 
and other products . There were starches , 
dext rose , dext rose sy rup , edible oils , in­
dust rial waxes , and many other products . 
In indust rial uses , sorghum grain was next 
to corn (Franzke) . 
Thou gh the most productive ac res were re­
serv ed for corn , and grain sorghums were 
planted on less productive land , yields of 
g rain sorghum inc reased from a 10-year av er­
age of 12 bushels per ac re du ring the 1940s , 
to a 10-year average of 36 in the 1960s , to 
a high of 50 bushels in 1977 and 1978 
( Lunden) . 
SORGHUM BREEDING 
Techniques for breeding sorghum were simi­
lar to those used for small grain ,  flax and 
millet until the mid- 1950s when C.  J .  F ranzke 
started to develop hybrids . 
Mass Select ion 
In 1912 several suggestions were made for 
secu ring seed . Since most sorghums were cut 
for forage before the seed ripened , it was 
suggested that a few rows be allowed to 
matu re .  The best heads should be selected . 
Some were poorly filled and light while others 
were compact and heavy . The heav ier heads on 
stu rdy leafy plants should be selected , tied 
up in bunches and hung to dry. (Bul 135) . 
Pedig ree Breeding 
In 1905 W . A .  Wheeler and Sylvester Balz col­
lected seed of 40 of the earliest plants of 
th ree amber canes g rown at H ighmore . One of 
the variet ies was called Early Minnesota Amber .  
Seeds from these select ions were grown in pedi­
g ree or centgener rows (100 plants per row) in 
1906 (Bul 101) .  F u rther records f rom the work 
are not readily av ailable . Perhaps the prog ram 
was discont inued because Dakota Amber ,  a selec­
t ion from M innesota Amber ,  was developed short­
ly afterwards at the Belle Fou rche Field Sta­
t ion by D . C .  Dillman . It was released in 1913 
(AES 14) and was an important variety in 1916 
(Bul 174) . 
In 1909 Manley Champlin planted three varie­
t ies of brown kaoliang ,  one of black kaoliang ,  
two of milo and two select ions from a c ross be­
tween kafir and durra at H ighmore .  Head selec­
t ions were made each year for the most promis­
ing st rains (Bul 153) . Altamont , a selection 
f rom brown kaoliang ,  was available as a variety 
in 1920 . It may have been selected at 
Cottonwood (Bul 185) . 
C .  J .  F ranzke iniatiated an extensive sor­
ghum breeding prog ram at Brookings in 1930 . 
This planting consisted of 30 varieties of 
g rain sorghum ,  12 varieties of forage sorghums 
and six st rains of sudang rass ( F ranzke) . 
During the drought of the mid-30s sorghums 
played an important role in producing feed for 
livestock . Farmers planted Dakota Amber Cane , 
Altamont kaoliang ,  feterita , Cheyenne kafir ,  
Early Kalo , kalo , Sooner milo and Colby milo . 
Farmers and livestock producers became quite 
concerned with the production and feeding of 
sorghums due to enormous losses of livestock 
f rom hydrocyanic acid (prussic acid) poisoning . 
In 1932 research began on this problem. It 
was learned that factors cont rolling hydrocya-
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nic acid in sorghum were heritable and could 
be modified by selection and breeding. The 
diurnal v ariation of hydrocyanic acid in sor­
ghum plants had three maximum and three mini­
mum periods during a 24-hour period. Sorghum 
v arieties and strains v aried in their diurnal 
acid content trends and had different maximum 
and minimum periods. Also , the amount of 
hydrocyanic acid in sorghum was affected by 
weather conditions , stage of growth , v ariety 
or strain and the storage of fodder (Franzke). 
There were two main types of durrins , the 
nitrile-glucosides producing hydrocyanic acid 
in plants. One type was only liberated by hy­
drochloric acid as in some species of acacia 
and only poisoned animals hav ing mastication 
digestion. The other was liberated by enzyma­
tic reaction. It was found in sorghums , 
sudangrass and J ohnsongrass ; only ruminant 
animals were poisoned. Sorghum put up for 
silage was a safe feed as fermentation inac­
tiv ated the enzyme (Franzke). 
There were apparently three k inds of 
nitrile-glucosides in sorghum. In one type , 
green plants were poisonous , but 90 to 95% of 
the acid in harv ested forage was liberated in 
6 weeks while the fodder was curing. In a 
second type , about 5% of the poison was lib­
erated from fodder during the curing process. 
If wet fodder froze and the frozen forage was 
fed to liv estock , it became toxic when re-
l eased after thawing in the animals digestiv e  
tract. In the th ird type , some sorghum 
strains liberated free HCN gas during their 
growth and were not injurious to liv estock 
because the acid content in the plant was 
nev er high (Franzke). 
In 1936 at the Highmore Substation , three 
types of sorghum were planted for pasturing. 
One type released its acid while curing as 
fodder,  another retained its acid content when 
curing and the th ird released the gas w hile 
growing. When the acid content was at its 
maximum lev el , they were pastured with an old 
discarded dairy cow. The animal was taken 
off feed 24 hours before being turned on the 
sorghum plots , then it was rotated from one 
plot to the next. Ev ery time it grazed sor­
ghum that released its acid in cured fodder , 
it suffered from acute forage poisoning. 
There were no ill effects from the other two. 
Forage was harv ested from the sorghum that 
retained the acid in the fodder and cured for 
10 days. It was dampened with water , frozen 
and fed to the cow in the frozen state. Soon 
the cow dev eloped acute forage poisoning 
(Franzke). 
Franzke and L. F. Puhr had performed sev er­
al thousand anal yses to produce those sorghum 
strains. Howev er , a selection from Dakota 
Amber that had been grown at Cottonwood since 
1913 was released as the v ariety 39-30-S in 
1937. It was the first low acid v ariety 
released in the world (Franzke). 
Cross-breeding 
T his technique was similar to cross-breed­
ing described for small grains. The anthers 
on the heads of one v ariety we re remov ed. 
Pollen from the heads of another v ariety was 
dusted on the exposed pistils of the emascu­
lated heads and the entire head was cov erect 
with a sack to prev ent contamination from 
other pollen sources. 
Rancher , a v ariety that only contained 10% 
as much hydrocyanic acid as 39-30-S , was the 
first sorghum v ariety dev eloped in South 
Dakota by crossing two v arieties. Franzke 
crossed 39-30-S with 19-30-S , a high acid 
selection from Dakota Amber , and backcrossed 
to 39-30-S. It was rel eased in 1945 (Cir 57). 
After the release of 39-30-S and Rancher , 
there were no reported losses of liv estock 
from pasturing sorghum or from feeding the 
fodder. Dr. Robertson at Colorado State 
College stated in the late 1940s that these 
two low acid sorghums sav ed millions of 
dollars worth of liv estock in Colorado 
(Franzke). 
Up to th is point emphasis had been placed 
on dev eloping sorghums that did not produce 
much seed but retained feed v alue in leav es 
and stems. Increased seed production meant 
more glumes and dark colored glumes contained 
tannic acid which lowered milk production when 
fed to dairy cows. Howev er , research conduc­
ted in Arkansas had shown that the crude pro­
tein in sorghum was the highest in the leav es 
and grain head and the lowest in the leaf 
sheath and stem. It seemed that it would be 
much more economical to produce a high quality 
forage with less tonnage per acre than one 
w ith a high yield and low quality (Franzke). 
Emphasis was sw itched from forage sorghums 
to grain sorghums which produced more grain 
and straw colored glumes with lower tannic 
acid content. Objectiv es of the grain sor­
ghum breeding program were to dev elop new 
v arieties that had large seeds and sturdier , 
larger seedlings that did not go dormant when 
2 to 3 weeks of age ; to dev elop early maturing 
disease- and insect-resistant v arieties with 
semi-open to open heads , that extended 6 to 
9 inches abov e the flag leaf ; v arieties that 
produced high yields of good quality grain 
and had stronger stalks so they would stand 
longer after being frosted (Franzke). 
Norg hum sorghum was dev eloped by cross 
breeding and released in 1949. It was the 
first early maturing grain sorghum to be 
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released. U. J. Norgaard was responsible for 
the name meaning North Sorghum. Mrs. Franzke 
claimed this v ariety because her maiden name 
was Norman. This v ariety pushed the grain 
sorghum belt more than 500 miles north 
( Franzke). 
Norghum had an open seed panicle which 
allowed air mov ement to dry the seed quicker 
in the field ; but like other v arieties, it 
lodged soon after it was frosted. 
Reliance, a grain variety released in 1953, 
was deriv ed from the cross of Modoc x Sooner 
milo made in 1939. Modoc was a white-seeded, 
late maturing v ariety hav ing the seed head 
well abov e the flag leaf. The purpose of the 
cross was to dev elop a v ariety of Sooner milo 
which would hav e good yield, earlier maturity, 
stand longer after a killing frost and bear 
the seed panicle well abov e the flag leaf (Bul 
426). These characteristics and the open 
panicle made it the first sorghum v ariety that 
was adapted to being harv ested by straight 
combining. Reliance was the parent of A and B 
male sterile lines that were used as parents 
of sev eral hybrids. 
Hybridizat ion 
During the late 1 950s Franzke started to 
dev elop sorghum inbreds. Panicles were cov ­
ered with sacks so that only the pollen from 
a specific plant would fertilize the stigmas 
o f  the same plant. A fter six or sev en gener­
ations, the inbreds were relativ ely homozy­
gous. Single-cross hybrids were produced by 
using pollen from one inbred to fertilize the 
heads of another inbred. Since the male and 
female organs in sorghum were in the same 
flower, a system of detasseling as done with 
corn could not be used. 
Sorghum crossing bloc k .  
Dr. J. C. Stephens o f  Chillicothe, Texas, 
was said to be the father of hybrid sorghum. 
He discov ered cytoplasmic sterility and he 
worked out the mass seed production method for 
male sterile lines. The female organs in the 
flower were normal, but the male organs did 
not produce v iable pollen. There were two 
types of male sterility--heritable and cyto­
plasmic. Heritable male sterility was not 
used by sorghum breeders because 30 to 60% of 
the plants produced pollen. In a large field 
it was impossible to rogue out all of these 
pollen shedders. Some plants would be self 
pollinated, causing contami nation of the 
hybrid ( Franzke). 
Franzke inbred Reliance and added a ma l e  
sterility gene t o  create Reliance ms. It was 
male sterile and did not produce pollen. Sev ­
eral rows of it were planted alternately with 
two rows of SD 102 which prov ided the pollen 
to fertilize the male-sterile flowers of 
Reliance ms. Seed from the male sterile or 
female parent was planted to produce SD 44 1, 
the first hybrid grain sorghum dev eloped in 
South Dakota. 
In 1960 Sokota produced the first South 
Dakota sorghum hybrids for commercial use. 
The Foundation Seed Stocks Div ision in 1 959 
increased SD 1 02, the A and B lines of SD 
Reliance ms and the A and B lines of SD Martin 
#1  ms. Sokota Hybrid Seed Producers put in a 
sorghum processing plant and started their own 
production of  South Dakota sorghum. The coop­
erativ e  produced, processed and marketed SD 
44 1 and SD 451 and one year later did the 
same with SD 252F  ( Franzke). 
Colchicine, a Breeders Tool 
An alkaloid, extracted from the wild crocus 
bulb, had been used for OJ er 1 00 years in the 
medical profession for treating such problems 
as kidney ailments, gout and arthritis. In 
1932 it was discov ered that colchicine doubled 
chromosome numbers in plants. During the 
winter of 1947-48, Franzke dev eloped a method 
of using this drug to treat young germinated 
sorghum seedlings in the greenhouse. 
Beginning in 1952 the drug was used as a 
breeders tool for inducing new germplasm in 
sorghum, safflower, sunflower, soybeans, cas­
t orbeans, and crambe. Also some work was done 
with flax, corn, grasses and legumes. Colchi­
cine induced true-breeding diploid mutants 
immediately and sav ed the sorghum breeder 
sev eral years of work. He could produce ( 1 ) 
true-breeding lines from pure lines, ( 2) true­
breeding lines immediately from crossed proge­
nies eliminating 6 t o  8 years of inbreeding 
and (3) secure male sterile A and B lines 
within 3 years without backcrossing 6 to  8 
years ( Franzke). 
Franzke used colchicine to dev elop male 
sterile Martin and the varieties Dual, Winner 
and SD 100. He used Martin ms as the female 
parent for hybrids SD 451 ,  SD 502, and SD 
252F ;  SD 100 as the male parent for hybrids 
SD 502 and SD 503. Dual was the male parent 
-193-
for SD 252F. After 1 964 A.O. Lunden used 
l ines dev e l oped w ith the use of col chicine by 
Franzke to dev e l op hybrids SD 104, SD 106 and 
RS 506, and he used Martin ms to dev e l op SD 
106 ms ( L unden). 
D u a l  was re l eased in 1 958 as the first dua l ­
purpose sorghum. It had l arge seed, l arge 
seedl ings, open heads, was v ery l ea fy and had 
sweet ju icy sta l ks. Winner was re l eased in 
1 964 as an emergency crop--the first sorghum 
re l eased for that purpose. It was an ear l y­
matu ring, dwarf gra in sorgo which cou l d  be used 
either as a grain crop or as fodder. It was 
short, l eafy, had sw eet juicy stems , produced 
4 to 5 til l ers per p l ant and the seeds ripened 
on the til l ers at the same time as on the main 
sta l k. It produced best when pl anted from 
ear l y  mid-June to the ear l y part of Ju l y  in 
rows spaced 6 to 1 2  inches apart. It was ex­
pected that this v ariety wou l d  push sorghum 
production 300 to 400 mil es farther north. 
SORGHUM VARIETIES AND HYBRIDS DEVELOPED IN SOUTH DAKOTA 
C u l t  iv ar 
Dakota Amber 
A l tamont 
39-30-S 
Rancher 
Norghum 
Rel iance 
Du a l  
Re l iance ms 
SD 102 
SD 441 
SD 451 
SD 100 
SD 502 
SD 503 
SD 252F  
Winner 
SD 104 
RS 506 
SD 106 
SD 106 ms 
� 
Forage 
Gra in 
Forage ( l ow HC N) 
Forage ( l ow HCN) 
Grain v ariety 
Gra in v ariety 
Du a l  purpose 
Grain v ariety 
Grain hybrid 
Grain hybrid 
Gra in hybrid 
Gra in v ariety 
Grain hybrid 
Gra in hybrid 
Forage hybrid 
Gra in v ariety 
Grain hybrid 
Grain hybrid 
Gra in hybrid 
Grain 
P edigree 
Se l .  of Minn. Amber 
Se l .  of Brown kaol iang 
Se l.  of Dakota Amber 
(39-30-S x 1 9-30-5) X 39-30-S 
(Dwarf feterita x Dwarf freed) 
x yel l ow kafir 
Modoc x Sooner mil o 
Col chicine + comp l ex  crosses 
Re l iance (6) x Martin ms 
Col chicine + comp l ex crosses 
Re l iance ms x SD 102 
M artin ms No. 1 x SD 102 
Col chicine + comp l ex  crosses 
Martin ms No. 1 x SD 100 
CK-60 ms x SD 100 
Martin ms No. 1 x D u a l  
Col chic i ne + comp l ex crosses 
Col chicine + comp l ex crosses 
CK-60 ms x SD 104 
Col chicine + comp l ex crosses 
SD 106 (4) x Martin ms 
C . J . Franzke d iscu ssed sorghum breed ing--Agronomy Field Day 1950s . 
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Year 
Re l eased 
1 9 13  
Pre  1 920 
1 937 
1 945 
1 949 
1 953 
1 958 
1 959 
1 959 
1 959 
1 959 
1 961  
1 961  
1 961  
1 961  
1 964 
1 971 
1 971 
1 973 
1 974 
CHAPTER 'f.Y.. 
O I L  CROPS 
Flax was planted in the first crop rotation 
experiment at B rookings in 1897. Three varie­
ties of sunflowers were planted in 1897 on the 
Hunter Farm. Soybeans were used as a legume 
crop raised for hay or pasture from time to 
time and were tested for both hay and seed 
p roduction at Brookings in 1 9 1 9. 
FLAX 
Flaxseed was often the money crop of the 
pioneer. When sod was plowed for the first 
time , flax was gene rally the first crop raised 
on it. B reaking sod required more horsepower 
than plowing of cultivated land. Four horses 
were required fo r a one-bottom break ing plow , 
but two could pull a walking plow on pre­
viously cropped land. Consequently , the 
breaking frequently was not completed until 
late in the sp ring. Flax was bette r adopted 
to late planting than grain was. Also , it was 
a poor weed fighte r and gene rally produced 
bette r on the weed-free seedbeds prov ided by 
newly broken sod. 
Flax was a good cash crop and a good com­
panion crop for legume seedings. Acreage gra­
dually increased to OJ er a half million acres 
in 1 91 0 ,  but declined fo r almost a decade. 
Much of the state was settled and the breaking 
of sod was completed ; acreages of corn , oats 
and alfalfa increased. 
Howev er ,  the paint industry started to use 
large amounts of linseed oil and the re was a 
demand for flax. Flax used for linseed oil 
averaged 26.7 m illion bushels from 1 91 1  to 
1 920 , but increased to 30.5 m illion in 1 921 , 
38.2 million in 1 922 , 37.5 m illion in 1 923 and 
40 m illion in 1 924 (Bul 213). The acreage 
increased until it reached 830 , 000 acres in 
1 930. At that time flax was grown in ev ery 
county in the state . The heav iest concentra­
tion of acreage was in Codington and Deuel 
counties , but it was a common crop in the 
northern one or two tiers of counties as well 
as Bennett and Washabaugh in the southwest. 
C ommon flax was planted on many acres. It did 
not withstand the d rought of the 1 930s and 
acreage declined. 
John Schoof developed the fl ax variety 
Bush. He was f rom Hume ' s  hometown in Indiana 
and urged Hume to come to South Dakota. He 
homesteaded in Spink County , but later mov ed 
to Gettysburg where he developed the variety. 
Varieties Bison , Linota and Redw ing started 
a resu rgence in flax production. The momentum 
was maintained by Dakota and C rystal and acce­
lerated by Marine , Redwood and B-5128. Each 
new group of varieties possessed more disease 
resistance and highe r yield potential. As a 
result , acreage increased to an all-time high 
of one million acres in 1 954. During the 
1 960s acreage remained between 500 and 600 
thousand acres. South Dakota and Minnesota 
alternated between second and third highest 
flax producing states behind No rth Dakota. 
Summit , the first South Dakota variety , was 
release in 1 964. 
Acreage started to decline in 1 971 , and 
price rose to $ 1 1.00 a bushel in 1 972. This 
brought the price of linseed oil to OJ er $35. 
Paint companies accelerated their use of 
water-soluble paints and othe rs found substi­
tutes for linseed oil. For  the remainder of 
the 1 970s flax prices were not exceptionally 
good but it appeared that the re was suff icient 
demand to make it profitable to raise around 
300 , 000 acres in the state. 
State acreage yields for flax increased 
f rom 6 bushels per acre in 1 900 to 1 0-year 
� erages of 7.9 in the 1 920s , 10 in the 1 940s , 
12.2 in 1 960s and 12.5 in 1 978. 
PERSONNEL 
Staff Members 
D. D. Harpstead 
R. Albrechtsen 
D. L. Reeves 
C. L. Lay 
1 953-1 961 
1 962-1 969 
1 970-1 974 
1 975-
Graduate Students 
Mick Mwala 
Peter S. Chma_y 
Nancy K. Black 
1 978-1 980 
1 977-
1 977-1 978 
Flax Varieties Developed in South Dakota 
Variety 
Summit 
Culbert 79 
Year of Release 
SOYBEANS 
1 964 
1 979 
Soybeans are native to Eastern Asia and 
were grown in China and Japan for hund reds of 
years , primarily for food consumption. They 
were introduced into the United States shortly 
afte r 1800 but did not become popular until 
the end of the century. At that time impo r­
tations were made into Kansas (Bul 1 93 ) .  
During the early 1 900s they were used pri­
marily as a green manure crop , but al so as hay 
and pasture. Though they were better adapted 
to southe rn climates , they could be grown 
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almost as far north as corn (Bul 193). Soy­
beans were pl anted when stands of clovers 
failed in the long-term experiments estab­
lished at Brookings and the substations. 
Soybeans were becoming increasingly popular 
in South Dakota , and in 1919 a dozen varieties 
were tested for both forage and seed produc­
tion ( Bul 193). 
Though an extensive soybean breeding pro­
gram has not been conducted by the South 
Dakota Agricultural Experiment Station , vari­
ety testing was conducted for OJ er a third of 
a century. In 1936 South Dakota started to 
cooperate in the Northern Regional Uniform 
Soybean Test Program conducted by the twelve 
North Central States and two prov inces of 
Canada ( Lunden). 
Numerous varieties were ev aluated by C. J. 
Franzke until 1964 and then by A. 0. Lunden , 
for the ir  adaptation to South Dakota. They 
and others studied the effects of various 
planting rates , row widths and other cultural 
practices on yield and the use of herbicides 
for weed control. 
Manchukota , released through the Foundation 
Seed Stock Div ision in 1946 , was the first of 
20 early to medium maturing soybean varieties 
released jointly by two or more states for use 
by South Dakota soybean producers (Lunden). 
Through the use of adapted varieties and 
good production practices , soybean acreage 
increased from 2 , 000 acres in 1939 to 102 , 000 
in 1960 and 400 , 000 in 1978 , while yields rose 
from 12 bushels per acre in 1940 to 17 in 1960 
and 30.5 in 1978 , with a high of 48 in 1972. 
SUNFLOWERS 
Native sunflowers were being used as food 
by the Indians in V irginia in 1586 , and im­
proved varieties were developed in Europe 
before 1600. Sunflower oil was being used in 
New England as a hair dressing in 1615 (Bul 
621). 
Domestic sunflower culture was established 
in the U nited States following the introduc­
tion of improved varieties from Europe shortly 
after 1880. Three varieties of sunflowers 
were planted on the Hunter Farm near Mellette 
in 1897. 
One year later E. C. Chilcott wrote , "The 
seeds of sunflowers are used in many ways. 
They are fed directly to stock and poultry. 
They are crushed and the oil used for domestic 
purposes such as illumination. They are used 
as a substitute for sweet oil. The residue is 
fed to livestock like cotton seed meal. The 
stalks are used for fuel. In some parts of 
Russia the peasants eat the whole seed (Russian 
peanuts) just like our people consume peanuts" 
(Bul 59). 
Sunflowers were grown in a sunflower-barley­
legume rotation at the Cottonwood Substation 
for 13 years from 1920 to 1932. Sunflowers 
produced no more than 700 pounds field dry 
weight of forage in any year and graded down­
ward in several seasons to 53 pounds. Forage 
yields at the same location ranged from 1 to 2 
tons per acre for sorghums and legumes. Sun­
flowers failed to produce any seed during 7 
years , and yields ranged from 14.8 to 61.4 
pounds per acre during the other 6 years ( Bul 
312). 
During the early 1900s sunflowers were 
grown primarily as a silage crop in the 
Northern Great Plains and the Prairie Pro­
v inces of Canada ( Bul 621). 
During 1921 L. W. Wilson and A. H. Kuhlman 
fed silage made from corn , sunflowers and mix­
tures of both to beef steers. Average daily 
gains OJ er a 60-day period were 1.26 pounds 
for corn silage , 1.16 for three-fourths corn 
and one-fourth sunflower , 0.78 pounds for a 
50-50 mixture and 0.17 f or three-fourths sun­
flower. They lost 2.83 pounds per day when 
fed 100% sunflower silage ( Bul 199). 
Production of sunflowers as an oilseed crop 
began in Canada in 1943 and Minnesota in 1947. 
However , Minnesotans started raising the crop 
for birdfeed in 1952 and about 70% of the sun­
flower crop was raised for that purpose for 
about a decade (Bul 621). 
The 1966 importation of varieties from 
Russia that contained 40 to 50% oil in their 
small , black , thin-hulled seeds increased in­
terest in the production of sunflower oil in 
Minnesota (Bul 621). 
Fear of infection by the sunflower moth in 
South Dakota and southern Minnesota limited 
the sunflower growing area to the Red River 
Valley and adjacent counties in North Dakota 
and northern Minnesota for several years (Bul 
621). 
Variety performance tests were conducted 
from 1968 to 1971 by Harry A. Geise on the 
Agronomy Farm and the South Central Research 
Farm near Presho , and by Quentin S. Kingsley 
on the Whetstone Valley Research Farm near 
Twin Brooks and Milbank , and the West Prairie 
Coteau Research Farm near Garden City (Bul 
621). 
The Russian varieties Peredov ik , V inimk , 
and Krasnodarets were the lead ing oil pro­
duc ing varieties , but the experimental hybrid 
P 21 x HA 60 outyielded them. Arrowhead was 
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the best yieldin g  l ow oil variety but, because 
of its sma l l  seed, it was used only for bird­
feed. The large-seeded Min grin and Commander 
were ra ised for human food. L arge seeds were 
roasted whol e and sold as "Russian pea nuts" 
a nd medium large seeds were dehulled and used 
for the nutmeat trade. Small seeds were used 
as birdfeed ( Bul 621). 
Though these varieties were open pol linated, 
they were mostly "incompatib le "  and relied lar­
gel y  on insects to carry pollen from one pl ant 
to another to give maximum seed production. 
About 100 acres of sunflowers were produced 
in South Da kota in 1969. At that time al 1 sun­
flowers were raised under contract to Honeymead 
Products or The Cargill Co. of Minneapolis. 
P 21 ms x HA 60 w as an experimental hybrid 
developed by the USDA in Texas during the late 
1960s. I t  was foll owed by the hybrid 896. 
Though both had greater yield potential tha n  
the Russia n varieties, both were susceptible 
to rust. The U SDA released the hybrid 894 in 
1972 or 1973, and C argill 204 w as released a 
year later--both were rust-resistant. 
More importantly, they produced much higher 
yields than the Russian varieties and were 
l argely self compa t ible. They were self pol­
lin ated and did not require insects to carry 
pol len from one plant to another in order to 
produce high seed yields. Needless to say, 
they stimulated interest in sunflower produc­
tion. 
I n  1973 the Crop and Reporting Serv ice com­
pared the estimated gross income from sun­
flowers with those of spring grains, flax, 
corn and soybea ns (Bul 621). With market pri­
ces of that date, sunflowers was a more profi­
table crop than  oats or barley and about equal 
to f l ax in areas where it was not necessary to 
use expensive insecticides. 
W. E. Arnold ev aluated numerous herbicides 
for use in controlling weeds in sunflowers. 
Tests were conducted at the Northeast Research 
Farm near Watertown and the James Valley Re­
search and Extension Center near Redfield. 
Several herbicides proved to be effective. 
Entomologists al so developed insecticides that 
wou l d  cont rol most of the sunflower insects. 
However, two to three sprayings were required 
to control sunf l ower moth. 
I n  the spring of 1974 the Dean of Agricul­
ture called a meeti ng of several research and 
extension specia l ists in crops, soils, weed 
control, entomology, pathology, and economics 
to discuss sunflower production. Extension 
specialists decided to assemble all the av ail­
able information into Bulletin 621 " Sunflowers 
in South Dakota" and researchers discussed 
ways of "bootleggin g "  funds from other pro­
jects to conduct experiments with sunflowers. 
From 1974 to 1978 the Extension Agronomist 
and farm man agement specialists from the Eco­
nomics Department calculated the production 
costs of eight major crops in each of six 
areas of the state. Sunflowers was one of the 
crops considered for north central counties. 
The cost per acre for sunflowers was higher 
than for any other crop except corn. However, 
when the cost per unit of production (cwt, bu. 
or T) was compared with the anticipated market 
price, sunflowers appeared to be a more profi ­
table crop than alfalfa, corn or small grains 
in 1977 through 1979. 
A few commercial seed companies began  sell­
ing sunflower seed in 1975 and severa l  more 
started in 1976. USDA 894 w as sold under sev­
eral trade names. As U.S. acreage increased 
from 787,000 acres in 1974 to 1.28 million in 
1975, 1.1 in 1976, 2.3 in 1977 and 2.8 million 
in 1978, a decreasin g  percentage of the acreage 
was raised under contract. Most of the seed 
was marketed through Honeymead Products and The 
Cargill Co., and these companies were able to 
process the seed and prov ide considerable 
storage. Demand grew faster than production 
a nd there was never a surplus. 
Reestablishment of acrea ge controls by fed­
eral farm programs on wheat and feed grains in 
1978 a nd 1979 a nd a decreasin g  demand for flax 
left the door open for sunflowers in 1979. 
Accurate figures for sun flower acrea ge in 
South Dakota were not obtained until 1979. How­
ev er, it was estimated that acrea ges for 1975 
through  1978 were 50,000, 100,000, 136,000 a nd 
165,000 acres. I n  1979 acreage increased about 
50% n ationwide, but it mushroomed to 612,000 
acres in South Dakota. While most of the acre­
age was in the northeastern quarter of the 
state, at least one field was planted in e1 ery 
East River county and all of the counties north 
of U.S. Highway 14 in West River. 
Processing plants could not store the seed. 
Many producers did not make adva nced arrange­
ments for stora ge or marketing and numerous 
growers were 300 to 400 miles from a market. 
Yield was not as good as expected, especially 
for first-time growers and in southern and 
western counties. Because of ma rketin g  prob­
lems and lower tha n  desired yields in some 
areas, the South Da kota acreage dropped to 
450,000 acres in 1980. 
However, the Minneapolis and Duluth Grain 
Excha n ges added sunflowers to their lists of 
commodities and Futures Ma rkets were estab­
lished as for many other crops. Sunflowers 
became a major crop, not on l y  in the U.S., but 
in South Dakota. 
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CHAPTER '/X I  
VAR IETY PERFORMANCE TEST I NG 
Variety testing was one of the main func­
tions of the Agricultural Experiment Station 
in 1888 when Luther Foster tested for yields 
32 var ieties of corn, 20 of wheat, 23 of oats, 
12 of barley, 20  of grass and 28 of minor 
crops . Under agreements with the USDA, varie­
ty performance testing on small grains was 
initiated in 1901 and 1906 on alfalfa . 
Small grain variety comparison stud ies have 
been conducted almost continuously since that 
date, while alfalfa testing was conducted in­
termittently for about 20 years, essentially 
d iscontinued for a quarter century and resumed 
on a limited scale in the 1950s . 
Testing of corn varieties was conducted now 
and then for 15 or 20 years beginning in 1904, 
however, with the influx of hybrid corn, test­
ing became a continuous program beginning in 
the late 1930s . Testing of grain sorghum hy­
brids became an important program in the 
1960s . 
For many years variety testing programs 
were conducted by pl ant breeders, however, in 
1962 this important serv ice was consolidated 
into one program so crop breeders would be 
freed of this routine function . A large num­
ber of varieties were tested each year for 
y ield and for v is ible ev idence of disease sus­
ceptibility . The results were a ready source 
of information for comparing the productiti­
v ity of different varieties and were used ex­
tensively by South Dakota farmers and ranchers . 
Small Grains and Flax 
In the spring of 1901 the South Dakota Ag­
ricultural Experiment Station entered into an 
agreement with the Bureau of Plant Industry of 
the U . S . Department of Agriculture to cooper­
ate with small grain investigations . Under 
the agreement the work was to be carried on at 
Brookings and one other location farther west 
in the state . The Experiment Station agreed 
to furnish land, teams, machinery and labor, 
and the USDA was to furnish seed and pay part 
of  the expenses (Bul 96) . 
E .  C .  Chilcott was in charge of the work 
and was commissioned collaborator by the U . S .  
Secretary of Agriculture . John S .  Cole, a 
senior student at the College, was appo inted 
Special Agent in the cooperative work at 
Brookings . Sylvester Balz was a Special Agent 
at the Hunter-Salzer farm near Mellette (Bul 
96) . 
I n  1903 it was decided that there was more 
land at the H ighmore Substation than was 
needed to carry on tests of forage crops . The 
small grain variety testing was transferred 
from Mellette . Balz moved to H ighmore where 
he continued as Special Agent with the USDA 
and became Superintendent of the H ighmore 
Substation. 
Chilcott resigned June 30, 1905, to take a 
position with the USDA . Cole continued the 
work at Brookings until 1908 . The tests at 
Highmore were handled by Balz until 1906, by 
Cole in 1907 and 1908 and by Manley Champlin 
from 1909 to 1911 . 
The 1903 tests at Highmore included 47 var­
ieties of macaroni { durum) wheat, 26 of barley, 
six of oats and tw o each of bread wheat and 
emmer . Six strains of Kubanka durum from 
Central Asia, Swed ish Select oats from Sweden, 
Sixty day oats from Russia and Chevalier, 
Hanna and Manchuria barley were among the 
varieties grown (Bul 84). 
Wild Goose was the best and five Kubanka 
strains in the top ten durums at H ighmore in 
1905, while two strains of Chevalier and six 
of Hanna led the list of 31 barley varieties, 
which also included Primus and Hannchen . Red 
Fife and Blue Stem were the best of ten hard 
red spring wheat varieties and Swedish Select 
and Sixty Day were the best of eight oat 
varieties (Bul 101) . 
Velvet Chaff was the top yielder of 12 
wheat varieties at Highmore in 1907, and six 
new Minnesota selections were top wheat produ­
cers in 1908 . Khersion joined the leaders on 
a list of 24  oat varieties (Bul 115) . 
At Brookings six barley varieties were com­
pared in 1902 and 1903 . The number was in­
creased to 24 in 1904, 36 in 1905 and 37, 
including three hulless varieties, from 1906 
to 1908 . Kitzig, Swan Neck and Chevalier were 
the highest yielding of twenty 2-row varieties 
with 4- and 5-year av erage yields of 45 . 1, 
43 .5  and 41 . 2  bushels per acre . Odessa and 
Minnesota 6 led the nine 6-row varieties with 
5-year av erage yields of 43 .9  and 4 0 . 5  (Bul 
113) . 
During the tenure of Clifford Willis, as 
Chief in Agronomy, performance testing was 
de-emphasized, but superintendents at substa­
tions continued tests on a limited basis . In 
1912 A. N. Hume asked Champlin to take charge 
of cereal investigations at the substat i ons . 
He superv ised variety performance testing from 
1912 to 1920 .  He was succeeded by Edwin W .  
Hardies who served from 1924 to  1928 as super­
visor of substations . Variety testing at 
Brookings was conducted by Clyde M .  Woodw orth 
in 1911 and 1912, I .  S. Oakland in 1913 and 
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1914  and Mathew Foulds from 1 915  to 1928. 
Variety comparison trials at Newell were con­
ducted by Cecil Salmon and J ohn Martin during 
the period 1909 to 1919. 
Since periodic reports were written for 
ind iv i dual crops, the same system is foll owed 
here. 
Flax 191 1-1915 
Flax v arieties were compared at Highmore 
from 191 1 to 1915 and on both dryland and 
irrigated land at Newell from 1912 to 1915. 
Drought caused a complete crop failure at 
Highmore in 191 1 and near failure in 1912. 
Yields were 7 to 9 bushels per acre in 1914  
and 24 to 32 bushels in 1915. Yields on 
dryland at Newell were 8 to 1 1  bushels in 
1912 and 1 7  to 23 bushels per acre in 1915. 
Owing to poor soil on which irrigated fl ax 
was grown, the yield was about the same as 
on dryland. The results indicated that a 
N orth Dakota selection was somewhat super­
ior to the other nine v arieties ( Bul 1 69). 
Barley 1909-19 1 6  
In  1909 and 19 10, 1 6  v arieties were planted 
at Eureka and 8 to l O v arieties at Highmore 
and C ottonwood. The number was reduced to 
about four at Eureka and Cottonwood, 8 to 1 0  
at Highmore and 1 0  t o  1 5  at Brookings from 
1912 to 1917 ( Bul 183). 
Odessa was the leading v ariety at three 
locations. Manchuria was tops at Eureka 
and second at Brookings. It was recommended 
for areas where lodging was apt to be a prob­
lem. Hannchen produced well at the three 
substations and vlhite Smyrna did well at 
Eureka and Cottonwood. Hulless v arieties 
did not compare fav orably with other var­
ieties. Oderbrucker was tested at Cotton­
w ood and E ureka in 1909 and 1 9 1 0, at High­
more from 1 9 1 0  to 1912 and Brookings from 
1913  to 1917. Av erage yields for O dessa 
were 52 bushels per acre at Brookings, 34 
at Highmore and 1 9  at Cottonwood. Manchu­
ria produced 27 bushels at Eureka ( Bul 
183). 
Barley 1917-1930 
Each year during this period v ariety per­
formance tests included 1 0  to 30 v arieties at 
Brookings and fiv e to 25 at Highmore. Ace, a 
selection from White Smyrna made at Highmore 
in 1915, was first included in tests at 
Brookings in 1922 and at Highmore in 1924. 
Velv et first appeared in 1926, Trebi in 1927 
and Glabron in 1928. Spartan and Barbless 
( Wis 38) were not in performance tests, but 
were in the breeding nurseries in 1929 ( Bul 
2 56). 
Ov er the 14-year period O dessa, Oderbrucker 
and Manchuria had the highest av er age yield at 
Brookings, but the newer v arieties, Horn and 
Trebi, looked promising. At Highmore, Odessa 
had the best 14-year av erage but sev eral newer 
v arieties, including O derbrucker and Coast, 
had a better ?-year av erage. Ace, Glabron, 
Horn and sev eral crosses between Coast and 
Lyon produced better 3-year av erage yields. 
Av erage yields for the highest yielding 
v arieties were 47 bushels per acre for Odessa 
at Brookings, and 29.6 and 26.7 for Coast and 
Odessa, respectiv ely, at Highmore ( Bul 256). 
Winter Wheat 1913-1922 
Though four varieties of winter wheat were 
grown at Highmore each year from 1913 to 1922, 
and tw o grown at Brookings each year from 19 16  
to  1922, v ariety performance tests were not 
initiated until 1918 at Highmore and 1919 at 
Brookings. They included sev eral strains from 
each of Kharhof, Turkey, and Kan red. In 1922 
it appeared that Kanred would be the best 
v ariety ( Bul 200). 
Variety performance tests were initiated at 
E ureka in 1925. By 1932 it appeared that 
Minturki, Kharkof and Turkey 144 were the best 
v arieties. Kanred gav e good yields but was 
less winterhardy ( Bul 276). 
Spring Wheat 1913-1922 
Variety performance tests annually included 
7 to 1 0  wheat v arieties at Brookings, Highmore 
and Eureka, while tw o or three varieties were 
grown each year at Cottonwood. Acme, a selec­
tion from Kubanka made at Highmore in 19 10  and 
designated as a v ariety in 1914, was first in­
cluded in performance tests at Highmore in 
1914, Brookings in 19 1 6  and Cottonwood and 
Eureka in 19 18. Marquis was a new variety in 
1913. Velv et Chaff  was renamed Preston. Kata, 
which appeared to be more tolerant to stem rust 
than Marquis, was included in 1920. The best 
yielding durum varieties consistently out­
yielded the hard red spring v arieties. Kuban­
ka, the most popular durum, outyielded Marquis, 
the most popular hard red spring variety, 17.4 
to 13.9 bushels per acre at Brookings, 1 7.4 to 
1 3.5 at Highmore, 15.8 to  1 1.7 at Cottonwood 
and 1 5.6 to 1 4.8 at Eureka. Acme performed 
well at some locations with av erage yields of 
19.2 bushels per acre at Eureka, 1 6.8 at 
Cottonwood and 1 7.7 at Highmore, but it had low 
milling quality. Kata was not a high yielding 
v ariety ( Bul 201). 
Spring Wheat 1 925-1931 
Ceres was added to the list of hard red 
spring varieties in 1925. Reward was added 
in 1926, Hope in 1928 and Reliance in 1929. 
The best yielding bread varieties at Brookings 
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were Ceres , Reli ance , Qual ity and Reward , w i th 
average y i elds of about 20 bushels per acre. 
Ceres and Reward were the best at both H i ghmore 
and Eureka w ith average y i elds of 13 to 14 and 
15 to 16 bushels , respectively. M i ndum , wh i ch 
was added to the l ist of durums i n  1925 , was 
the outstandi ng durum at Brooki ngs w i th an 
average y ield of 27.6 bushels per acre. Acme 
was tops at H i ghmore and Nodak at Eureka w ith 
y i elds of 19  bushels , followed closely by 
Kubanka and M i ndum. Acme was not recommended , 
however , because of low quali ty (Bul 268). 
Oats 1916-1927 
Several oat var iet ies were grown each year 
at Brooki ngs and H i ghmore. Early var iet ies 
i ncluded S i xty Day , Cole , Ri chland , Alb i on and 
Gopher , wh i ch was added in  1925. M i dseason 
var iet ies were Swedi sh Select and S i lvermi ne. 
Hulless var iet ies tested only at Brooki ngs 
were Wh i te Russi an ,  added in 1922 , and Fowlds 
Hulless , added in 1923 (Bul 230). 
At both locati ons , the early maturin g  var i ­
eti es were the best yi elders. The four best 
var iet ies averaged 17 bushels per acre more at 
Brooki ngs and 11 more at H i ghmore than the 
best two mi dseason var iet ies. R i chland topped 
the l ist at Brooki ngs w ith an av erage yi eld of 
71.2 bushels per acre. Gopher , howev er ,  pro­
duced a 3-year average of about 70 bushels at 
Brooki ngs. Cole was a selecti on from S i xty 
Day made at H i ghmore. Fowlds Hulless was 
developed at Brooki ngs (Bul 230). 
Rev i sed System 
K. H. W. Klages took charge of vari etal 
experi ments duri ng the summer of 1928. For 
the next 30 years the small gra in  breeders 
conducted the variety performance tests and 
reported all crops in  one publi cati on at 1- to 
2-year i nterv als. 
Klages conducted the experi mentati on from 
1928 to 1935. Other breeders were S. P. Swen­
son from 1936 to 1941 , J. E. Grafi us from 1942 
to 1952 , E. R. Hehn in  1942 and 1943 , V. A. 
D i rks from 1947 to 1961 and D. D. Harpstead 
from 1953 to 1961. 
Klages used tri pli cate 1/60-acre plots (pro­
bably 5.5 feet x 8 rods) , w i th cropped alleys 
for spri ng-sown crops. It is  assumed that the 
plots were harv ested w ith a bi nder , shocked and 
threshed in  a thresh in g  mach i ne. W i nter wheat , 
however , was seeded i n  rod-row plots. 
Var iety Performance  t ests  in 1 93 7 . 
E i ther Swenson or Grafi us started usi ng tri ­
pli cate rod-row plots for all grai ns. Planti ng 
and harv est i ng , as descri bed earli er ,  was per­
formed by plant breedi ng personnel , but hoe ing  
to  control weeds was done by substati on employ­
ees. Harv ested bundles were transported to 
Brooki ngs for thresh i ng. 
Small Gra ins 1928-1934 
Ten or a dozen var iet ies each of oats , bar­
ley and hard red spri ng wheat and three of 
durum were tested for 5 years at Brooki ngs and 
H i ghmore , 3 years at Eureka and one year at 
Cottonwood. A dozen wi nter wheat var iet ies 
were compared for 4 years at Brooki ngs and 3 
years at H i ghmore. Five flax var iet ies were 
tested 4 years at Brook ings ,  H i ghmore and 
Eureka and one year at Cottonwood (Bul 291). 
Based on the results from these tests , vari ety recommendati ons made in  1934 were as follows : 
Crop 
HRS Wheat 
Durum 
HRW 
Vari ety 
Ceres 
Marqu i s  
Reward 
M i nd i  um 
Kubanka 
M i  nturki 
Turkey 
Belogl ina 
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Area 
Enti re state 
North Central & Western 
North Central 
Ent ire State 
Central & Western 
Southern & East Central 
Southern & East Central 
Southern & East Central 
Oats (early) 
Oats (medium) 
Barley 
Flax 
Rye 
Richland & I ogold 
Albion & Gopher 
Cole 
Rainbow 
Swedish Select 
S ilv ermine 
Odessa 
Velvet 
W isconsin 38 
Glabron 
Trebi, Horn, Ace 
White Smyrna 
Bison 
Redwing 
Linota 
Swedish Advance 
Dakold 
Farmer Cooperators 
I n  1929 K. H. W. Klages and Ralph J ohnston, 
the Extension Agronomist, planted spring wheat 
demonstration plots on three Brown County 
farms. Yield samples were harv ested and the 
bushels per acre calculated (Bul 268). 
Var iety Perf ormance Test and Demonstration 
on J .  J .  Wa llace Farm near Britton in 193 0 .  
I n  1930 barley variety plots were planted 
o� the farms of F. J. McHugh of Ordway, J. J. 
Wallace of Britton and T. C. Wenz of Bath. 
Each demon strati on included three to five var­
ieties (Bul 256). Also demonstration plots, 
containing three to six spring wheat varie­
ties, were planted on 15 farms in Northeastern 
South Dakota (Bul 268). 
This was the start of two programs. The 
Extension Serv ice and County Crop I mprov ement 
Association have continued to use variety de­
monstration plots on farmer ' s  fields as a 
basis for discussing small grain varieties. 
Also, Standard Variety Trials have been con-
Entire State 
Eastern & Central 
Central 
Eastern & Northern 
Northern 
Eastern 
Entire state 
Eastern one-third 
Southeastern 
Eastern & Central 
Central & Western 
Western 
Eastern & Northern 
Entire state 
Central & Western 
A 1 1  rye growing areas 
A 1 1  rye growing areas 
ducted on cooperators farms for more than a 
decade in areas not represented by substa­
tions. 
Small Grains 1935-1957 
Variety tests were conducted on the Agrono­
my Farm and the three substations at H ighmore, 
Eureka and Cottonwood. Many new varieties 
were added (Bul 452 ; Cir 86, 103, 113 & 136 ).  
Barley varieties included Spartan in 1937 ; 
adv ance lines of Feebar and Plains in 1942 ;  
Velvon 11, Tregal, Kindred and Mars by 1947 ; 
Moore and Montacalm in 1950 ; Custer in 1953 
and Traill, Fox, Parkland and L iberty in 1955. 
Oats varieties included Bunker, Trojan, 
Vikota and Tama by 1942 ; M indo Clinton and 
Bonda by 1946 ; Andrew, Osage, Cherokee, 
Nemaha, Marion, James Hulless, Shelby, Zepher 
and Ajax by 1948 ; Dupree in 1950 ; Branch in 
1951 ;  Waubay, Clintafe and Clarion in 1952 ; 
Sauk and Clintland in 1953 ; Garry, Rodney and 
Trojan in 1955 and Burnett in 1956. 
New bread wheat varieties Rushmore, That­
cher, Mida, Ceres, Rival, Pilot and Cadet and 
new durums Vernum and Stewart were added in or 
before 1942. Lee, Redman and Selkirk were 
added in 1948, 1949 and 1953 ; and Spinkota and 
Ell er in 1955. Nugget durum was added in 1950 
and Yuma, Ramsey, Langdon and Towner in 1955. 
Kota, Dakota and Crystal flax were added in 
or before 1942 ; Sheyenne, Marine, Arrow, Red­
wood, Royal, B-5128 and Mine rv a  in or before 
1948 ; Rocket in 1951 ;  Victoria  Selection in 
1952 and Norland and Raja in 1955. 
New winter wheats included Nebred and Min­
ter, added in 1946 ; Pawnee, Marmin and I owin 
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in 1947 ; Iohard i in 1949 ; Sioux and Wichita in 
1955 and Yogo, Cheyenne, Concho and Triumph in 
1956. 
Pierre, Dakold and Emerald winter rye were 
added in 1946 ; Tetra Pektus was added in 1953 
and Antelope, Caribou, Adams and Horton in 
1955. 
In 1951 Tregal and Velv on were considered 
to be the outstand ing feed barley v arieties, 
howev er Plains was more drought tolerant. Wis 
38 and Montcalm were the best malting v arie­
ties. Feebar, Tregal and Velv on 11 were cri­
ticized for being hard to thresh and Kindred 
for shattering too easily. Odessa was criti­
cized for lodging, and Plains criticized for 
being damaged by a late spring freeze ( Bul 
422). 
Rushmore, dev eloped by J. E. Grafius, was 
the outstanding hard red spring wheat variety, 
but Mida performed well in the central area of 
the state. Stewart was the best durum. Lee 
and Thatcher were early v arieties that escaped 
the drought as did the early durum, Vernum. 
The 1950 appearance of Race 158 of stem rust 
caused serious damage to the durums, but Lee 
and the durums were more tolerant to leaf rust 
( Bul 422). 
Marine, Redwood, B-5128 and Crystal were 
superior to older flax v arieties with the 
earlier v ariety, Marine, being suggested for 
drier areas ( Bul 422). 
M inter winter wheat was extremely winter 
hardy, and more tolerant of stem rust than 
Nebred. Pawnee was not hardy enough for South 
Dakota. Pierre outyielded other rye v arieties 
except Emereld when it did not winter kill 
( Bul 422). 
In 1954 and 1955 Velv on I I  and Tregal con­
tinued to be desirable barley v arieties. Rich­
land and Vikota were top yielding oat v arie­
ties at Brookings and Eureka. Andrew and 
Dupree also did well at Brookings, while 
James, Osage and Ajax were good producers at 
Eureka. Lee and Rushmore were the recommended 
bread wheats, but the 1952 epidemic with Race 
158 of stem rust had made it unwise to raise 
durum. Marine and Sheyenne were the recom­
mended flax v arieties for north central coun­
ties, but Redwood was recommended for the 
Brookings area. Minter and Nebred were the 
best winter wheats for the Brookings area and 
Pierre was the recommended rye variety (Cir 
103 & 113). 
CORN 
Though corn was planted annually at Brook­
ings and H ighmore, tests to giv e  critical com­
parisons of v arieties were not conducted. 
Corn 1903-1923 
W. A. Wheeler observ ed eight v arieties on 
1/10- to 11/2-acre plots at Highmore in 1903, 
but only one dent v ariety and squaw corn 
matured. He al so observed eight sorghums in 
1/10- to 1/5-acre plots ( Bul 84). 
Wheeler and S. Balz planted elev en corn 
v arieties in duplicate plots at Highmore in 
1904 and 1905. None of them matured the first 
year, but because of a fav orable fall and late 
frost, all but one matured in 1905. Minnesota 
13 gav e the largest yield and produced the 
best quality corn. It was mature by September 
15 and yielded 45.5 bushels per acre ( Bul 96). 
In 1906 Wheeler and Balz compared eight 
v arieties of dent corn and fiv e  of flint. Of 
the dent v arieties tried, only Minnesota 13, 
an early white dent from North Dakota, and an 
early yellow dent from Brown County seemed 
worthy of extended trials. The flint varie­
ties produced good yields, but the ears were 
too close to the ground ( Bul 101). 
Corn v ariety comparisons for both grain and 
stov er production, conducted by Manley Champ­
lin, inv olv ed a dozen v arieties at Brookings 
from 1914 to 1916 and H ighmore from 1912 to 
1916 and a half dozen varieties at Cottonwood 
and Eureka from 1913 to 1916 ( Bul 181). 
For grain production, the flint v arieties 
consistently out produced the dent varieties. 
Yields were 90 bushels per acre for squaw corn 
at Brookings, 28 for Disco and White Flint at 
Highmore and 50 for Purple Flour at Eureka. 
Minnesota 13 was the best dent corn at Brook­
ings and H ighmore with yields of 62 and 21 
bushels per acre. Northwestern Dent was best 
at Eureka--the yield of 34.3 bushels was three 
times as high as any other dent. Silv er King 
and Dakota White did well at Brookings while 
Ardmore, Martins White Dent and S ilv er King 
were tops at Highmore. Corn matured only 2 
years out of 5 at Cottonwood ( Bul 181). 
The flints also produced more forage. Ov er 
20 tons of silage per acre were produced by 
Squaw corn and Rainbow Flint at Brookings and 
Purple Flour corn and Rainbow Flint at Eureka, 
while Disco Flint produced 0v er 9 tons at 
Highmore. Northwestern Dent and Minnesota 13 
were tops at Cottonwood with 3 tons. Minne­
sota 13 was also the top silage producing dent 
at Highmore, with almost 9 tons. It was 
second to Northwestern Dent with 10.7 tons at 
Eureka and near the bottom of the list at 
Brookings. Dakota Yellow Dent, with a yield 
of 17.6 tons per acre, was the best silage 
producing dent corn at Brookings ( Bul 181). 
In 1923 SD 86, a selection from Minnesota 
13 made at Brookings, was recommended for a 
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large area in  the northern half of the state. 
Though Northwestern Dent was a hi gh yi elder at 
H i ghmore and Eureka, it  d id  not have uni form 
color. 
Alta, a selecti on from SD 86 made at H i gh­
more, was recommended as a yellow var i ety and 
S i lver K i ng, formerly W is  7, as a wh i te var i ­
ety for the H i ghmore area. Alta and Eureka 
13, a select ion from M i nn 13 made at Eureka, 
were recommended for the Eureka area ( Bul 
204). 
W i mple ' s  Yellow Dent, developed by A. J. 
W i mple of Beresford, was a somewhat larger 
variety and recommended for southern areas of 
the state. Fulton Yellow Dent, selected at 
Fulton by H. E. Dawes, was adapted to central 
counti es as far north as Sp i nk. Rei d ' s  Yellow 
Dent was later maturi ng than other var iet i es 
and best adapted to Southeast South Dakota 
(Bul 204). 
Corn 1939-1960 
Replacement of open-polli nated var iet ies by 
hybri ds had not been as rap i d  i n  South Dakota 
as in states farther east. Apparently, the 
reluctance was pri mar i ly due to the d iff i culty 
of accerta in ing the hybri ds that would produce 
the largest average yi eld under the extremely 
v ar i able climat i c condi t i ons prev alent in  the 
corn grow i ng area of the state {C i r  45). 
Yi eld tests were conducted to supply infor­
mat ion to corn growers that would enable them 
to choose h i gh y ield i ng cultiv ars adapted to 
the i r  area and also to pr<N ide seed producers 
w i th the data necessary for dev elop i ng better 
combi nati ans. Tests were conducted at five 
locati ons in  1938, seven in  1939, and ni ne i n  
1941 and 1942. Only one to four variet ies 
were planted in  1938 or 1 939, but 10 to 15 
were planted in  1941 and 1942 {Ci r 45). 
In 1942 Erhardt R. Hehn, a 1940 graduate who 
w i shed to take graduate work, was h ired to han­
dle small gra i n  and corn performance testi ng. 
He, under the superv is ion of John E. Graf i us, 
conducted the 1942 and 1943 tests but was taken 
i nto the army before the 1944 plant i ng season. 
Gra f i us planted the 1944 tests wh i ch were har­
vested by the newly employed Karl E. Manke. 
For the next 15 years, corn tests were con­
ducted by the corn breeder and h is  assi stants. 
Manke planted the 1945 and 1946 tests, how­
ever, he left before ha rv est ti me. Two stu­
dents, Donald E. Kratochv i l  and Kei th W i lcox, 
d i d  the ha rv esting. D. Boyd Shank, corn 
breeder, conducted the tests from 1947 to 
1957. He was assi sted by Glen E. Nacht i gal, 
now manager of Sokota Hybr i d  Producers, in  
1951 and 1952, and D.  E. Kratochv i l, now corn 
breeder for Sokota, from 1953 to 1957. 
As early as 1942 the region of the state 
w i th an average annual ra i nfall of 21 i nches 
or more was div i ded into ni ne di stri cts. Thi s  
i ncluded the area east of Aberdeen, Redfi eld, 
Huron, Wessi ngton Spri ngs, Whi te L ake, and 
Geddes. W i th the a i d  of county agents, si tes 
were located on ni ne farms that represented 
the general condi t i ons of the n ine di stri cts. 
The test plots were located in the coopera­
tor ' s  fi elds of corn. Each cooperator pre­
pared the seedbed and di d the cult ivat i ng i n  
the same manner as the rest of the f i eld. 
E ach entry was planted i n  a plot cons ist i ng 
of two rows w i th 10 h i lls each and repli cated 
s i x  ti mes. Tests were hand planted at a rate 
of three kernels per h i ll, except that two 
kernels were planted in the two western 
distri cts {C ir  45). 
In early September notes were taken on 
stand, smut, ear droppage, ear and stalk 
he i ght and lodging. Ha rv esti ng was done by 
hand. 
In 1943 twelve open-polli nated vari et i es 
were used as check var i et ies. They were Alta, 
Brook i ngs 86, Brown County Yellow Dent, Early 
Murdock, Eureka Yellow Dent, Fulton Yellow 
Dent {Swope), Fulton Yellow Dent {Vi ncent) , 
Golden Jewel, M i nn. 13, Re i d ' s Yellow Dent, 
S i lver K i ng and W i mple ' s  Yellow Dent. Two or 
three of these var iet i es were included at each 
locat i on (C ir  50). It is interesti ng to note 
that most of these var iet ies were di scussed 20 
years earli er. In all probab i l i ty, SD 86 and 
Brook i ngs 86 were the same. Eureka Yellow 
Dent may have been the same as Eureka 13 or it  
may have been a select ion from Northwestern 
Yellow Dent. 
Seventeen hybri d  seed producers were li sted 
as hav i ng contri buted seed in  1943. One was 
Sokota Hybr i d  Growers, but none of the i r  hy­
bri ds were listed. Top producers that had 
been tested 3 to 5 years in the nine di stri cts 
were Funks G-212, Master F 106, Turner S 52, 
S i lver K i ng, Pi oneer 353 A, K i ngscrost D-4, 
Iowealth 5, Funks G-1 and P i oneer 355 (C i r  
50). 
Several fi rsts took pl ace in  1945. The 
ni ne di str i cts were mod i f i ed to include the 
enti re state in  ten di stri cts. The use of 
open-polli nated var iet i es, as check var ieti es, 
was di scant i nued. A surv ey was conducted 
among seed producers and di stri butors and the 
State Department of Agri culture to determ i ne 
wh i ch hybri ds were i mportant. Tests for 
D i stri ct 7 were conducted on the Agronomy 
Fa rm. Seven hybri ds that had been developed 
by the Agronomy Department and produced by 
Sokota were included in  the tests. Sokota 
224, 220 and 230 were the best yi elders at 
H i ghmore, an area for wh i ch they had been 
dev eloped. They and Sokota 204, 212 and 420 
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were in  the low moi sture group i n  most tests 
(C i r  60). 
The ten di stri cts were reduced to ei ght in  
1946 (C i r  66) and these were sl i ghtly mod i f i ed 
i n  1947 (C i r  71). When D. B. Shank took 
charge of the test ing,  he began put t i ng tests 
on the substat i ons at H i ghmore and Eureka. He 
al so gave each entry a performance score wh i ch 
was determ i ned by us i ng moi sture percentage as 
well as yi eld to rank hybri ds by the ir  ab i l i ty 
to produce mature corn (Ci r  71) . 
Start i ng in 1949, tests for D i strict 2 were 
conducted on the Range Fi eld Stat i on at 
Cottonwood. Of the 20 to 24 hybri ds in  each 
test, those w i th the best performance scores 
i n  the ei ght d istri cts were DeKalb 46, Hans­
mann, SD Exp 9, Funks G-lA, Tomahawk 30 and 
Sakata 400. SD Exp 9 had the best score in  
Brown and Brooki ngs count i es and ranked second 
i n  Lawrence, fourth in Hanson and fi fth in  
M i nnehaha count i es (Ci r  79). 
Tests were conducted on dryland and irri ga­
t i on at the Redf ield Development Farm start i ng 
i n  1951 (C ir  93) and on the Newell F ield Sta­
t i on in 1954 (Ci r  112). They were conducted 
for the f irst t i me on the newly establi shed 
Northeast Research Farm near Watertown and the 
Southeast Research Farm near Menno i n  1956 
(C i r  139). 
Performance tri als were d iscont i nued in  
1957. Hybri ds w i th the best 5-year av erage 
performance scores i n  the 14 tests were SD 250 
(2), Funks G-18 , SD 420, SD 270, Pi oneer 338 
(2), SD 400, K i ngscrost K54, Di sco 101-A, 
DeKalb 410 (2), Uni ted Hag ie  32A and Pi oneer 
349 (C ir  139). SD 210, SD 220, SD 262, SD 
604, SD 622, and SD Exp ' s  17 and 18 were also 
i ncluded i n  the tests. All SD numbers had 
been developed by corn breeders i n  Agronomy 
Department. 
FORAGES 
Forage test i ng was the pri mary purpose for 
establ ish i ng the H i ghmore Substat i on. Numer­
ous grasses were compared w i th one another at 
that locat i on and at others, but variety com­
pari sons were not made for nearly a half a 
century. Alfalfa variet i es were compared 
somewhat more frequently. 
Vari ety test i ng of alfalfas i n  cooperat i on 
w i th the USDA was in i t i ated at the H i ghmore 
Substat i on by W. A. Wheeler and S. Balz i n  
1906. About 20 regional variet i es were seeded 
i n  dupli cate square-rod plots (Bul 101). 
Turkestan, Balt i c, Gri mm, Oasi s, Tri poli and 
Arab i an were among the variet i es compared. 
Turkestan, Balt i c  and Gri mm produced sat i sfac­
tory yi elds o.t er a 6-year peri od. Arab i an was 
less product ive and Oas is  and Tri poli were not 
w i nter hardy. S i m i lar tests were in i t i ated 
on West Farm at Brooki ngs, perhaps by N. E. 
Hansen or C. W i ll is, i n  1908 (Bul 133). 
Vale, Gri mm and Turkestan were planted at 
the Cottonwood and Eureka Substat i ons by 
Manley Chamli n  in 1912. Though the results 
from the various locat i ons di ffered somewhat, 
i t  was stated in 1916 that "Alfalfa variet i es 
may be recommended in the follow i ng order : 
Vale, Gri mm and Turkestan (Bul 163). 
Several vari ety compari son studi es were 
conducted on the USDA stat i on at Redfi eld. 
Variet i es planted in  1916 i ncluded Balt i c, 
Gri mm, Turkestan, Dakota Common and Kansas 
Common. Ladak and Cossack were included i n  
the 1921 seed ings. Ladak was the most out­
standi ng vari ety for hay product i on. It 
produced an except ionally large f irst crop, 
but i t  recovered slowly after cutt i ng. 
Cossack and Gri mm were also superi or to the 
other variet ies. Though several other var i ­
et ies were planted in  1929 and 1930, the 
same three variet i es were the best producers. 
Ladak outyi elded Cossack by 16.7%, Gri mm by 
22.0% and others by 40 to 60%. Balt i c  and 
Turkestan were wi nter hardy. Balt ic  produced 
almost as much forage as Gri mm, but Turkestan 
was a poor yi elder (Bul 383). 
Ranger was added to the list of variet i es 
tested by E. L. Eri ckson at Brooki ngs in  1942. 
Atlant i c  and Buffalo were added in  1947, and 
Narragansett  and W i ll i amsburg were added in  
1949 by  M. W.  Adams. In 1950 i t  was stated 
that Cossack and Ladak had the growth charac­
ter ist i cs sui ted to surv ival in  the Northern 
Great Plai ns, and Gri mm and Ranger were also 
adapted (C ir  81). 
Grass 
James G. Ross planted four variet i es of 
smooth bromegrass and one vari ety each of 
intermedi ate, crested, western and slender 
wheatgrass, Russi an wi ldrye, Kentucky blue­
grass and red fescue at H i ghmore (C ir  124). 
S i m i lar plant i ngs were made on the Redfi eld 
Development Farm in 1949 and 1950 (Cir  107). 
I n  1956 he planted 13 variet ies of smooth 
bromegrass, 10 of intermedi ate wheatgrass and 
8 of crested wheatgrass at Brooki ngs (Bul 
502). 
I n  1961 the variety suggest i ons included 
Homesteader, Lancaster and L i ncoln bromegrass, 
Fai rway and Nordan crested wheatgrass and 
Nebraska 50 and Ree intermedi ate wheatgrass 
(Bul 502). 
SORGHUM 
Sorghum yi eld tri als were in i t i ated at 
Eureka i n  1949 by C. J. Franzke. The test 
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included Norghum, Reliance, Martin, Midland, 
Sooner Milo, Early Kala and Improved Coes. 
Norghum and Reliance, two varieties developed 
by the Agronomy Department, were recommended 
in 1954. Most of the other varieties matured 
too late for the Eureka area (Cir 103). 
SOYBEANS 
Variety comparisons were initiated by C. J. 
Franzke at Brookings in 1949. The first test 
included Chippewa, Blackhawk, Earlyana, Monroe 
and Ottawa Madarin. Ottawa Mandarin had been 
the reliable variety, but by 1955, it appeared 
Blackhawk had a somewhat higher yield poten­
tial, and Chippewa, a new variety, looked very 
promising (Cir 113). 
TESTING FOR A FEE 
J. J. Bonnemann and G. W. Erion 
In 1962 Dean O. G. Bentley wrote : "The 
Variety Test Program is a new serv ice function 
initiated during the biennium. Its purpose is 
to carry variety tests on a fee basis to 
determine the adaptability of varieties of 
commercial crops offered for sale in South 
Dakota where such information is desired. An 
attempt is being made to run the program on a 
cooperative basis with the seedsman and seed­
producing companies to the mutual benefit of 
the trade and the farmers" (K-137). 
J .  J .  Bonnemann 
The Crop Performance Testing program became 
an entity in the spring of 1961 when the vari­
ety testing of proprietary corn hybrids was 
placed under the superv ision of one project 
leader as a function of the Statewide Testing 
Program of the Agricultural Experiment Sta­
tion. Robert Carlson, a graduate student of 
Fred Shubeck, and Durwood W. Beatty, assistant 
corn breeder, conducted the first corn trials 
under the new program. 
All seed companies that developed corn or 
grain sorghum hybrids or alfalfa varieties 
were told that a fee would be charged for per­
formance testing their materials. Six corn 
companies had entries in the 1961 tests 
located at the Agronomy Farm, the Southeast 
Experiment Farm near Beresford, the Northeast 
Research Farm and the Redfield Development 
Farm. Grain sorghum tests were conducted at 
Brookings and Beresford. 
Joseph J.  Bonnemann became project leader 
on September 1, 1961. As an undergraduate he 
had worked with Grafius and Dirks on the Small 
Grain Standard Variety Trials and he conducted 
these tests at the Newell Field Station from 
1951 to 1961 when he was a staff member at 
that location. He worked closely with D. B. 
Shank, Beatty and C. J. Franzke that first 
fall, learning the harv est methods they em­
ployed for corn and grain sorghums. 
The program was expanded in 1962 to include 
small grains and alfalfa. Fees were not 
charged for small grain because seed companies 
had not started to develop varieties. The 
trials had prev iously been conducted by the 
small grain breeders. Though Bonnemann was 
somewhat familiar with procedures used for 
small grain, he consulted with the small grain 
technicians. Breeders, Dirks and Harpstead 
had departed and their replacements, Albrecht­
sen and Wells, did not arrive until after the 
small grain crops were seeded in 1962. The 
spring grains and flax varieties were tested 
at the stations located near Brookings, 
H ighmore, Eureka, Newell, Beresford and 
Watertown. Winter wheat and rye varieties 
were tested at the stations located near 
Brookings, Highmore and Presho. 
J .  J .  Bonnemann in rod row-performance t e st s .  
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Companies that developed alfalfa varieties 
declined to enter the program. However, with 
the assistance of alfalfa breeder, M. D. 
Rumbaugh, a few proprietary alfalfa varieties 
were seeded at Highmore in 1962 to determine 
w interhardiness and whether they would meet 
ASCS requirements for winterhardiness for 
cost-share payments. 
During that same year, eleven companies had 
corn hybrids in the seven tests at the North 
Central Substation near Eureka, the Redfield 
Development Farm , and two private farms, as 
well as the three locations used in 1961. 
Grain sorghum hybrids were compared at Brook­
ings, Watertown, Beresford, Eureka, Highmore 
and Presho. One year later ten companies sub­
mitted sorghum hybrids that were tested at 
Cottonwood, Newell and the Norman Lein farm 
near Platte, in addition to the six locations 
used in 1962. 
Though alfalfa companies declined to pay a 
fee for the tests, they were willing to pro­
vide seeds and variety descriptions. Since 
there was a need for some kind of e1 al uati on 
of the dozens of proprietary varieties, tests 
were established at Brookings in cooperation 
w ith Rumbaugh. Seedings made on the Agronomy 
Farm in 1972, 1973 and 1974 included about 40 
varieties. 
Alfalfa var iety performanc e t est s .  
Prior to 1976, soybean variety tests were 
conducted by the soybean and sorghum project . 
They were init iated by C. J. Franzke and con­
tinued by his successor Allyn 0. Lunden from 
1964 to 1975. However, the project closed and 
some personnel were transferred to the Crop 
Performance Testing program. Performance 
testing of soybean varieties and regional 
tests of both sorghum and soybean varieties 
were added to the program on July 1, 1976. 
Personnel 
As the workload increased a full-time tech­
nic ian, Robert L. Morris , was employed from 
1964 to 1977. He was replaced by Kev in K. 
Kirby June 1978. When the sorghum-soybean 
breeding program was terminated in 1976, G. W. 
(Bill) Erion and technician Lucian E. Edler 
became part of the Performance Testing Program. 
Students were employed on an hourly basis 
as full-time help in the summer months and as 
needed or av ailable during the school year. 
As personnel were out in the state for several 
days at a time during seed ing and harv est, it 
was difficult to hire student help and take 
them away from the campus. 
Much of the work involved close cooperation 
with the breeders of the various crops. Help 
was frequently exchanged to av oid making sev­
eral trips to one site when one crew could 
accomplish the work. Thus, extra travel and 
lodging expenses were eliminated. 
Test Locations 
Trials were conducted on research farms 
operated by the Experiment Station, USDA or 
Bureau of Reclamation, as well as with many 
farmer- cooperators. Though long-term av erages 
were easier to obtain by working at govern­
ment-operated substations, these did not al­
ways have the most representative soi 1 types 
for a particular crop. When that was the case 
or if a substation had been phased out, it was 
necessary to locate trials with farmers. Far­
mer locations at Wall-Quinn, Geddes and Bison 
became long-term testing sites. 
Number of Plots 
The number of locations for each crop mul­
tiplied by the number of varieties at each 
location gave the number of plots in each 
replication. They were tabulated for the 
years 1962 to 1979. These numbers multiplied 
by the number of replications (usually four) 
give the actual number of plots for each year. 
Yearly tabulation of the Entries x Locations for the years 1962 to 1979 inclusive. 
Grain Spring Winter 
Year Corn Sorghum Alfalfa Oats Barley Flax Rye Wheat Wheat 
1962 90 25 7 35 12 12 20 
1963 119 41 8 32 15 15 20 15 
1964 142 47 1 0  30 15 20 4 15 16 
1965 136 59 15 27 15 15 5 15 15 
1966 145 53 10 33 16 13 5 18 16 
1967 137 56 13 32 14 15 24 18 16 
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1968 160 46 
1969 132 49 
1970 158 50 
1971 159 56 
1972 215 61 
1973 240 63 
1974 208 52 
1975 209 41 
1976 182 62 
1977 179 62 
1978 184 62 
1979 190 70 
Tr ials conducted by the 
Locati on 
Agronomy 
Farm 
Central 
Substati on 
Harrold* 
Crop 
Spri ng wheat 
Oats 
Barley 
W i nter wheat 
Rye 
Corn 
Grai n sorghum 
Flax 
Alfalfa 
Soybeans 
Spr i ng wheat 
Oats 
Barley 
W i nter wheat 
Rye 
Alfalfa 
Grai n sorghum 
Grai n Sorghum 
North Central Corn 
Substati on Spri ng wheat 
Oats 
Selby* 
Gettysburg* 
Agar* 
Oni da* 
Barley 
Grai n sorghum 
Spri ng wheat 
Oats 
Barley 
Corn 
Corn 
Corn 
Range & F i eld Spri ng wheat 
Stati on Oats 
Barley 
W i nter wheat 
Wall-Qui n�/ Spr i ng wheat 
Oats 
30 12 12 20 21 16 
30 8 13 16 17 16 
27 8 20 14 21 16 
24 1 1  13 12 25 20 
36 26 13 20 8 30 18 
36 30 12 8 28 30 
20 30 12 12 41 30 
24 17 13 36 32 
26 14 4 38 30 
30 14 4 40 37 
31 20 25 28 
27 19 25 30 
Crop Performance Testi ng Program from 1962 to 1980. 
Years 
1962 to 1980 
1962 to 1980 
1962 to 1980 
1973 to 1980 
1962 to 1977 
1961 to 1980 
1961 to 1980 
1962 to 1974 
1972 to 1979 
1976 to 1980 
1962 to 1980 
1962 to 1980 
1962 to 1980 
1962 to 1980 
1962 to 1977 
1962 to 1970 
1962 to 1975 
Comments 
1976 to 1979a Moved here from H i ghmore, fewer 
b i rds. Di sconti nued for lack 
of i nterest i n  1980. 
1962 to 1971 
1962 to 1971 
1962 to 1971 
1962 to 1971 
1962 to 1968 
1972 to 1980b 
1972 to 1980b 
1972 to 1980b 
1972 to 1973b 
1974 to 1977 
1978 
1962 to 1964 
1962 to 1964 
1962 to 1964 
1962 to 1964 
Moved from Eureka when stati on 
closed. 
Mov ed here when Eureka closed 
Moved from Potter Co. 
Moved southwest 10 m iles from Agar 
abandoned i n  1979 for lack of i nterest 
1965 to 1980c Tri als at Cottonwood 1909-1964 
1965 to 1980c mov ed when agronom ic  research 
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Barley 1965 to 1980c discontinued to area more repre-
Winter wheat 1967 to date sentat iv e of crop growing area of 
the region . Local demand . 
Newell Field Spring wheat 1962 to 1965 
Station Oats 1962 to 1965 
Barley 1962 to 1965 
Bison* Spring wheat 1966 to 1980d 
Oats 1966 to 1980d 
Barley 1966 to 1980d 
Winter wheat 1970 to date 
Irrigation Corn-dryl and 1961 to 1980 
Development -irrigated 1967 to 1980 
Farm Grain sorghum 
-irrigated 1964 to 1980 
Winter wheat 1973 to 1980 
Rye 1973 to 1977 
Soybeans 1976 to date 
SE Experi- Oats 1962 to 1980 
ment Farm Corn 1961 to 1980 
Grain sorghum 1961 to 1980 
Barley '62-68 ; '74-80 
Spring wheat '62-68 ; '74-80 
Winter wheat 1962 to 1968 
Rye 1962 to 1968 
Soybeans 1976 to 1980 
NE Research Spring wheat 1962 to 1980 
Farm Oats 1962 to 1980 
Barley 1962 to 1980 
Flax 1962 to 1973 
Corn 1961 to 1972b 
Winter wheat 1967 to 1972b 
Rye 1967 to 1972b 
Grain Sorghum 1962 to 1972g 
Letcher* Grain sorghum 1974 to 1980h 
Gary Corn 1974 to 1980i 
SC Research Grain sorghum 1962 to 1973 
Farm Winter wheat 1962 to 1973 
Pres ho* Winter wheat 1975 to 1980g 
Kennebec* Grain sorghum 1974 to 1980g 
Geddes* Corn 1967 to 1980 In Platte area from '62 '66 but 
Grain sorghum 1967 to 1980 planter didn't work in lister furrows 
Dimock* Corn 1962 to 1963 Cooperator died 
Parkston* Corn 1964 to 1969 Moved from Dimock 
B ri dgewate r* Corn 1970 to 1979 Moved from Parkston, dropped in 1980 
Bath-Groton* Spring wheat 1975 to 1980 Initiated at request of breeders 
Oats 1975 to 1980 for site in this part of state 
Barley 1975 to 1980 
Flax 1975 to 1978 Superv i sect by Lay 
Rev illo* Soybeans 1976 to 1979 
Wilmot* Soybeans 1980 
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Elk Point* Soybeans 1976 to 1980 
* Post Off ice address for farmer cooperator. 
a Moved to private farm from Central Substation. 
b Moved to private fa rm when the North Central Substation closed. 
c 1 1 11 " Cottonwood Range Field Station closed. 
d Mov ed from Newell Field Station to more representative area. 
e On Whetstone Valley sattelite 1969-1972. 
f On West Prairie Coteau sattelite 1970-1972. 
g Moved to private fa rm when South Central Research Farm closed. 
h 1 1 1 1 11 11 11 West Prairie Coteau sattelite closed. 
1 1 11 11 Whetstone Valley sattelite closed. 
VALUE OF PERFORMANCE TESTING 
Performance data were published intermit­
tently until 1961. Howev er, annual reports 
were issued for corn and small grains start­
ing in 1962 and for grain sorghum starting 
in 1963. Soybean reports were circulated 
every 1 or 2 years after 1964 and alfalfa 
results were distributed e.t ery 3 to 5 
years. 
Corn and sorghum reports were circulated to 
hybrid producers, crop improvement members and 
other growers for use in e.t aluating hybrids 
for their own purposes. 
The project was not directly responsible 
for the release of any cultivars, but the data 
gathered were very useful. They helped crop 
breeders and the cultivar release committee 
decide whether to either increase and release 
or discard experimental lines of most crops 
tested. 
Results from sma 1 1  grain, forage crops and 
soybeans tests wer,e used in making recommenda-
ti ons to growers. Each Nov ember performance 
testing personnel, crop breeders and Extension 
crops specei al i sts rev iewed the results. 
Since all varieties being increased for re­
lease and all recently released varieties were 
compared with varieties that had proven to be 
adapted to various areas of the state, the 
group of agronomists was able to collectively 
decide which small grain, flax, soybean and 
forage crop varieties to recommend to growers 
in the 13 crop adaptation areas of the state. 
Extension Agronomists, in cooperation with 
county Extension agents and County Crop Im­
provement Associations, had small grain and 
flax variety demonstration plots at 40 to 50 
locations in the state. The demonstrations 
contained newly released varieties, those be­
ing increased for release and several proven 
varieties of each crop. Farmers were able to 
see these varieties grown under their env iron­
mental conditions and hear Extension Agrono­
mists e.t aluate them. They were able to deter­
mine whether they wanted to secure seed of new 
varieties, sometimes before the seed became 
available. 
Bund les  from harvest ed rod -row plot s in S eedhou se  ready to t hres h .  
-209-
CHAPTER 'ti-I  I 
CROP MANAGEMENT 
The first spring after the Experiment 
Station was established spring grains were 
planted in two different ways and at several 
rates and dates of plant ing on the newly 
acqu ired West Farm at Brookings. W ithin the 
decade a crop rotation experiment was es­
tablished. Later different methods of 
planting were compared. 
DATES AND RATES OF PLANT I NG 
Experiments to  determine the best t ime to 
plant and the opt imum rate of seeding were 
conducted from t ime to t ime for all the major 
crops. 
Smal l Grains and Flax 
As early as 1888 Luther Foster, superinten­
dent of agricultural experiments, planted 
oats, barley and spring wheat at sev eral 
seeding rates on more than one date. Though 
the crop was rui ned by drought and rust, the 
number of straws per square foot of area was 
counted. As seeding rate increased from 4 t o  
8 pecks, in 1 -peck increments, the number of 
straws gradually increased from 41 t o  54 (Bul 
1 1). The experiment was repeated the next 
year with spring wheat. The best yield was 
obtained from seeding rates of 4 1/2 t o  5 
pecks per acre ( Bul 17). 
Tests conducted from 1914  t o  1916 by Manley 
Champlin showed that the best seeding rate for 
barley was 6 pecks per acre at Brookings, 6 t o  
7 pecks at H ighmore, and 5 t o  6 pecks at Eure­
ka. Highest yields were obtained when the crop 
was planted between April 20 and 25 at Brook­
ings and before April 20 at H ighmore ( Bul 183). 
At Viv ian he planted 5 pecks per acre of barley 
and 6 pecks of oats and rye (Bul 162). 
Champlin also planted spring wheat at 
several dates between March 1 and June 1 on 
the H ighmore Substat ion from 1912 t o  1922 and 
at Brookings from 1913 t o  1921. The opt imum 
plant ing date was late March and early April. 
Opt imum seeding rates were 5 t o  6 pecks for 
bread wheat and 6 to 7 pecks for durum (Bul 
201). 
Champlin seeded winter wheat at rates of 2 
t o  8 pecks per acre at Brookings from 1913 t o  
1922 and at rates of 2 t o  6 pecks at H ighmore 
from 1916 to 1922 and at Eureka from 1913 t o  
19 18. The optimum rates were 6 pecks at 
H ighmore and Brookings and 5 pecks at Eureka. 
He also planted the crop on several dates bet­
ween mid-July and mid-December. The opt imum 
dates appeared to be early September when 
planted in corn stalks and mid-September when 
planted on fallow (Bul 200). 
From 1913 t o  1915 Champlin seeded Primost 
flax on five dates at the H ighmore, Eureka and 
Cottonwood Substat ions. John Martin followed 
the same procedure at the Belle Fourche F ield 
Station at Newell. I n  each case the yield was 
highest from the earliest seeding date--April 
1 at H ighmore, April 15  at Cottonwood and 
Eureka and May 2 at Newell. Yield declined 
with each succeeding date. I t  was suggested 
that flax be planted as soon as the seeding of 
spring wheat, barley and oats was completed. 
The suggested seeding rate was 2 pecks per 
acre for most areas, but might be as low as 1 
peck in drier areas (Bul 169). 
The recommendation for seeding flax in 
April, made in 1916, was reaff irmed in 1924. 
H owev er, a rate of seeding experiment con­
ducted at H ighmore during 1917-1924 indicated 
that flax yields increased as seeding rates 
increased up to 20 quarts (2 1/2 pecks), the 
highest rate tested (Bul 213). 
Winter rye was planted on 10  dates at 2-
week interv als between July 15  and December 1 
at Highmore from 1917 t o  1925. Highest yields 
were obtained by planting between September 1 
and October 1 (Bul 220). 
A bulletin written in 1927 summarized dates 
of seeding experiments for oats at Highmore ; 
spring wheat, durum and barley at Brookings 
and H ighmore ; and flax at Brookings, Highmore, 
Eureka and Cottonwood. I t  recommended these 
planting dates : March 15  for hard red spring 
wheat, March 15 t o  April 15 for durum, April 1 
to  May 1 for oats and April 15  for flax (Bul 
230). 
During the 1970s the best rates of seeding 
were 3 t o  4 pecks per acre for flax, 4 t o  5 
pecks for hard red spring wheat, 5 t o  6 pecks 
for durum and barley and 8 t o  1 0  pecks for 
oats. Best crop yields were obtained when 
spring wheat was seeded as early as weather 
and soil conditions permitted, followed in 
order by durum, barley, oats and flax. Opti­
mum seeding dates were late March for hard red 
spring, early April for durum, mid-April for 
barley and oats and late April for fl ax (FS 
383, 384, 485 & 488). 
W inter wheat and rye did best when pl anted 
in September, but variet ies of winter wheat 
susceptible to wheat streak mosaic sometimes 
suffered losses from the disease if planted 
before September 10 in northern counties and 
September 1 5  in southern counties. 
Corn 
Corn was planted at Brookings for 30 con-
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secutiv e  working days beginning May 1, 1888. 
Onl y  corn pl anted on the first sev eral dates 
was mature when frosted on September 11 (Bu l 
9). 
In 1918 it was suggested that corn be 
p l anted at the rate of 8 acres per bushel -­
al most three kerne l s  per hil l for corn checked 
at a 42-inch spacing--if being grown for 
grain, but that a rate of 6 acres per bushel 
might be better for sil age (Bul 181). 
Brookings and H ighmore 
In 1945 A. N. Hume initiated a 10-year 
study on the Agronomy Farm and at the H ighmore 
Substation. Earl y-, medium- and late-maturing 
corn hybrids were each pl anted at rates of 
two, three, and four kernels in hil l s  spaced 
42 inches apart in each direction on May 1 and 
May 20 from 1945 to 1949 and al so on May 30 
from 1950 to 1954. The corn was placed in a 
corn-oats-wheat rotation at Brookings and 
corn-wheat rotation at Highmore (Bu l 455). 
At Highmore a rate of 7,000 t o  8,000 p l ants 
per acre was superior in yield on al l planting 
dates and resul ted in good qual ity corn during 
5 fav orab l e  years. Early hybrids were defini­
te l y  superior during dry years and with  higher 
rates of p l anting. A medium-l ate hybrid with 
6,000 plants per acre performed better when 
planted May 1 than when pl anted May 20  or May 
30. Howev er, the May 1 planting still pro­
duced soft corn during 5 of the 10 years (Bul 
455). 
At Brookings a hybrid of medium maturity 
with 10,000 t o  12,000 p l ants per acre planted 
May 20  gav e maximum yie lds of good quality 
corn. It was probab l e  that corn planted on 
May 10 wou ld  hav e been equal. P l anting on May 
1 resul ted in poor stands and lower yiel ds, 
howev er, a later maturing corn produced as 
wel l when pl anted May 1 as when pl anted l ater. 
P l anting on May 30 resul ted in l ower yie l ds. 
A medium- l ate hybrid pl anted May 20 or May 30 
produced wet or soft corn for some of the 
years (Bul  455). 
Southeast Experiment Farm 
From 1966 to  1968 F. E. Shubeck planted 
short-season and a fu l l -season hybrids at 
populations of 10 to  18 thousand plants per 
acre in rows spaced 20, 30 and 40 inches 
apart. The full-season hybrid produced an 
av erage of 8 bushel s  more corn per acre than 
the short-season hybrid. Yie lds from 20- and 
30-inch row spacings were equal and were 6 to  
8 bushel s  higher than from 40-inch row spac­
ings. Popul at ions of 12,000 t o  18,000 p l ants 
per acre produced about the same amount of 
corn which was somewhat higher than for 10,000 
pl ants. Highest yie lding combination for 
these 3 years was the fu l l-season hybrid at 
16,000 p l ants per acre in 30-inch rows (8th 
Ann Rep, SE Farm). 
The experiment was modified somewhat from 
1970 t o  1973. Plant popu l at ions were 12 t o  20  
thousand pl ants per acre and row spacings 30, 
35 and 40 inches. The highest yields were ob­
tained with 12,000 p l ants per acre during the 
dry year of 1970, 14,000 plants in the av erage 
year of 1971, and 20,000 plants of a full ­
season hybrid in 30-inch rows during the wet 
year of 1972. Highest yiel ds were obtained 
w ith 18,000 p l ants of a short-season hybrid in 
35-inch rows during 1973, a year with abov e  
av erage spring moisture and l ow rainfall in 
August. For the 4-year period, highest av er­
age yields were obtained with  12,000 to 14,000 
plants per acre of a full season hybrid in 
30-inch rows {13th Ann Rep SE Farm). 
Ov er the 8-year period, 1966 t o  1973, the 
most corn was produced with 14,000 p l ants per 
acre of a fu l l -season hybrid in 30-inch rows 
(13th Ann Rep SE Farm). 
In other experiments at the same location, 
corn was pl anted on four dates--1 ate April to 
early June--each of 2 years. In general ,  the 
best yiel ds were obtained by planting between 
May 9 and 20. Greatest response to fertilizer 
(20 t o  30 bu/A) was obtained from pl antings 
made on April 26. Howev er, yield was still 
about 5 bushel s  lower than from fertilized 
corn pl anted about 2 weeks l ater (9th Ann Rep 
SE Farm). 
Northeastern Research Farms 
From 1969 t o  1973 Quentin S. Kingsley 
planted corn at pl ant popu l ations of 9 to 21 
thousand pl ants per acre in 30- t o  40-inch rows 
on the Whetstone Va l ley Research Farm near Twin 
Brooks. Highest av erage yields were obtained 
by planting 15,000 plants in 40-inch rows, 
15,000 t o  18,000 in 36-inch rows, and 18,000 in 
30-inch rows. 
From 1969 t o  1972 K1 ngs ley and D. B. Shank 
planted 12 t o  16 thousand plants of fiv e  hy­
brids in 30-, 35- and 40-inch rows on the North­
east Research Farm near Watertown. Av erage 
yiel ds from 16,000 plants were 4 bushels higher 
than from 12,000 plants in each row spacing. 
Likewise, yield from each populat ion density was 
6 bushel s per acre higher in 30-inch rows than in 
40-inch rows. In 1972, a wet year, 16,000 
plants produced about 5 bushels more than 14,000 
p l ants and 10 bushel s  more than 12,000 plants in 
each row spacing (PSP 11). 
Miscel l aneous Experiments 
In experiments at Brookings, Shank learned 
that 10 hybrids yiel ded essentiall y  the same 
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w hether planted at rates of 15,000 or 17,800 
plants per acre. 
I n  other experiments conducted on private 
farms in Northeast South Dakota, plant popula­
tions of 16,000 to 20,000 plants produced 
h igher yields under higher than av erage rain­
fal l, but 8,000 plants produced maximum yields 
under drier conditions. 
I rri gati on 
D. B. Shank planted 6 to 12 hybrids at 
plant populations of 10 to 23 thousand plants 
per acre, under irrigation, in three experi­
ments on the Redfield I rrigation Farm. Yields 
from 14,570 plants were higher than from 
10,000 plants and equal to yields obtained 
from 19,360 and 23,000 plants per acre (Cir 
107). 
L. 0. Fine planted four hybrids at plant 
pop ulations of 12 to 32 t housand plants per 
acre on a private irrigation farm near Yankton 
and obtained maximum yields from 16 to 32 
thousand p l ants per acre (Bul 517). 
Sorghum 
In 1917 it was suggested that 25 to 30 
pounds of sudangrass be p l anted in 6-inch rows 
or 15 pounds in 12-inch rows. The suggested 
rates for amber cane were 4 to 6 pounds per 
acre in 36- to 42-inch rows or 40 pounds if 
seeded solid. The optimum time of seeding at 
Brookings and H ighmore was J une 1 (Bul 174). 
D uring the 1970s the best time to plant 
sorghums was after the soil warmed to 65°F. 
Sorghum could be planted as early as May 15 
but was usually planted between May 20 and 
June 10. Some early varieties of grain sor­
ghum cou l d  be planted as late as J une 15. 
Sudangrass and sorghum-sudan hybrids, used 
for hay production or fall pasture, could be 
planted as late as J u l y  10. 
Best rates of seeding for grain sorghums 
were four to sev en seeds per foot of row in 
drier areas, six to nine seeds per foot in 
higher rainfall areas or for a plant popula­
tion of 10,000 plants per acre under irriga­
tion (FS 308). 
For sudangrass, the best rates were 20 to 
25 pounds per acre for solid seedings and 12 
to 15 pounds for 12- to 14-inch rows. Best 
rates for sorghum-sudan hybrids were 15 to 20 
pounds for solid seedings, 12 to 15 pounds for 
20-inch rows, 10 to 12 pounds for 30-inch rows 
and 6 to 8 pounds for 36- to 40-inch rows. 
Forage sorghums used for silage produced more 
when 8 to 10 pounds of seed per acre were 
planted in rows spaced 30 to 40 inches apart 
(FS 589). 
Perennial Forage Crops 
I n  1910 C. Willis and J.  V. Bopp suggested 
that 10 pounds of alfalfa seed could produce 
av er 50 plants per square foot and should be 
enough. They indicated that farmers planting 
15 to 25 pounds of seed per acre were being 
wasteful. They also suggested seeding "medium 
ear l y" to give alfalfa seedlings a better 
chance of competing with weeds and so they are 
large enough to withstand a smaller supp l y  of 
moisture in mid-summer (Bul 120). 
In 1940 E. L. Erickson planted alfalfa at 
rates of 2 and 4 pounds per acre on Agronomy 
West Farm. Howev er, in 1946, it was suggested 
that 12 pounds per acre be pl anted April 1 to 
10, at a depth of 1/4 to 1/2 inch on medium to 
heavy textured soils and at 1 inch depth on 
sandy soils (Bul 283). 
During the 1960s it was stated that 4 1/2 
pounds of pure live alfalfa seed contained 
enough seed to pl ant av er 20 seeds per square 
foot. I f  a 1 1  seeds produced pl ants that would 
be 900,000 plants per acre. M. D. Rumbaugh 
showed that 300,000 plants per acre gave maxi­
mum yields in Eastern South Dakota. It was 
assumed that fewer plants were needed in drier 
areas and perhaps as few as 50,000 under some 
conditions. 
Seeding suggestions at that time indicated 
that 4 11/2 pounds would be enough seed if good 
seeding techniques were used. Howev er, most 
producers did not use the best planting proce­
dures and a rate of 6 1/2 pounds was recom­
mended. 
C. R. Krueger and L. H. Hanson p l anted 
three alfalfa varieties at four seeding rates 
at three locations in 1971. Rates of 4 to 16 
pounds of pure l ive seed were p l anted with a 
cultipacker seeder on a sub-irrigated field of 
the Gail Erickson farm near Gayv il le, on the 
irrigated Agricultural Engineering Farm near 
Brookings, and on dryland at the Pasture Re­
search Center near Norbeck. Plant counts were 
made during J une and October of the seeding 
year, during April of the next 3 years and in 
October 1976. Forage yields were obtained 
during the seeding year and the next 3 years. 
I nitial plant counts indicated a direct 
relationship between p l ant density and seeding 
rate. Howev er, p l ant numbers decreased. By 
the end of the third year there were only 12 
to 14 plants per square foot for the four 
seeding rates. 
Yie ld  was somewhat higher for the highest 
rate of seeding and somewhat lower for the 
lowest rate during the first year. During the 
next 3 years the three highest rates of seed­
ing produced similar yields. Ov er the 4-year 
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period the 4-pound seeding produced 1 1/2 tons 
l ess than the other rates, indicating that the 
optimum rate may have been between 4 and 8 
pounds of pure l ive seed when pl anted with the 
best seeding methods known .  
METHODS OF SEED I NG 
From the very beginning, most major crops 
were seeded in different ways to determine the 
best ways to obtain a stand and maximum yie ld .  
Smal l Grains 
I n  1889 Luther Foster expressed a prefer­
ence for using a "ro l l er press dril l "  instead 
of broadcasting on top of the ground for smal l 
grains because seed pl anted with a dril l was 
protected from the wind and germinated more 
quick l y .  Less seed was required and weeds 
were l ess troubl esome (Bu l 11) . The next year 
at Brookings, five 1-acre pl ots were each 
seeded to spring wheat with the dril l or 
broadcast and harrowed in. Grain came up 
first on the press-dril l ed pl ots, had a more 
uniform stand, stoo led ear l ier and headed and 
ripened more ev enl y .  On dry l and much of the 
seed pl anted by broadcasting fail ed to ger­
minate. Howev er, av erage wheat yie lds were 
2 5 . 3  bushel s on dril l ed pl ots and 24 . 3  on 
broadcast seeded pl ots (Bul 17) . 
I n  1890 at Brookings, Foster dril l ed B l ue­
stem wheat east and west, north and south, or 
cross dril l ed in both directions at the rate of 
5 pecks per acre . Though no differences were 
noted visual l y, yie l ds were 14 . 7  bushel s per 
acre for east-west, 12 .3  for both directions 
and 11 .2  for north-south seedings (Bu l 21) . 
During the ear l y  1900s, the 3-row method of 
p l anting smal l grains and fl ax was dev ised for 
use in drier areas . The crop was seeded in 
groups of three rows spaced 6 or 7 inches 
apart in the group . Groups were spaced 30 
inches apart and the area between groups was 
cul tivated . Yie lds from this system were 
l ower than from dril l ing in 6 -inch rows from 
1912 to 1915 for fl ax at Newel l (Bul 169), 
during 1914 at Viv ian for oats (Bul 162), and 
from 1914 to 1917 at Cottonwood for bar l ey 
(Bu l  183) . 
I n  1916 Hume and Champ l in suggested that 
fl ax be seeded with a press dril l at a depth 
of 1 inch (Bul 169) . 
"Barl ey shoul d  al ways be seeded with a 
grain dril l , "  was the recommendation in 1919 . 
I t  shou l d  be seeded about 2 inches deep and 
somewhat deeper in dry, l oose soil than in 
wet, compact soil (Bu l 183) . 
I n  1923 and 1924, wheat and fl ax were 
seeded separatel y  in two pl ots and seeded 
together in another at hal f  the seeding rate 
for each . Both crops produced l ower yiel ds 
in the mixture, but 2 acres of the mixture 
produced about 168% as much wheat and 83% as 
much fl ax as 2 acres where each was seeded 
separatel y  (Bul 213) . This practice was 
fol l owed by a l imited number of wheat produ­
cers during periods when fl ax prices were 
high . 
During the 1970s it was recommended that 
al l smal l grains and fl ax be seeded with a 
grain dril l .  A press dril l was preferred Ol er 
the ordinary dril l for spring pl anted grains, 
especial l y  fl ax, and a deep-furrow dril l was 
recommended for winter wheat.  Suggested 
seeding rates were given for use with a dril l 
with the added comment that rates be increased 
20 to 30% for broadcast seedings . 
Nob l e  oats was pl anted by F .  E. Shubeck at 
rates of 2, 3 and 4 bushel s  per acre on the 
Southeast South Dakota Experiment Farm in 
1977 . Each rate was pl anted with a grain 
dril l and broadcast seeder . Though there was 
a smal l ,  but consistent yiel d increase as 
seeding rates increased for both seeding 
methods, the differences were insignificant . 
Yie l ds ranged from 61 t o  65 bushel s  per acre 
on dril l ed pl ots and 59 to 66 for those seeded 
broadcast (17th Ann Rep SE Farm) . 
Smal l -Seeded Crops 
I n  1910 W il l is and Bopp discussed al fal fa 
production . They emphasized the val ue of good 
qual ity seed and the need to use a weed- free 
fie l d, a disk, harrow and ev en a cultipacker 
when preparing the seedbed . They suggested 
that it be seeded at a shal l ow, uniform depth 
with a grass dril l ,  if av ail abl e, or a grain 
dril l .  The best time to cut was when one 
tenth of the bl ooms were out (Bu l 120) . 
A disk dril l with disks spaced 1 foot apart 
was recommended in 1912 for seeding both fox­
tail and pro so mil l et at the rate of one peck 
per acre (Bul 135) . 
I n  the meantime, N .  E. Hansen, a horticul ­
tural ist trained in the art of producing trans­
pl ants of vegetab les and fruits, devel oped a 
method of raising transpl ants of al fal fa . 
Seeds were pl anted in the greenhouse and seed­
l ings transp l anted to the garden where they 
were given ampl e  space to devel op and set a 
maximu� amount of seed . As soon as the supp l y  
o f  seed had been increased sufficientl y, it 
was sown in rows with garden dril l s  and cul ti­
vated with a wheel hoe . The pl ants were dug 
with a tree digger and "heel ed in" outdoors 
with manure (N er the top of the earth . He 
found that transpl anting dormant pl ants was 
usual l y  much better than transpl anting from 
p l ots (Bu l 141) . 
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He then modified a transplanting  machine 
used for tobacc o ,  cabbages , tomatoes , sweet 
potatoes and other plants by widenin g the toe 
o f  the shoe to allow alfalfa roots to pass 
through (Bul 14 1). Transplanting one-year-old 
plants by machine was demonstrated at Ipswich 
on May 2 ,  1 91 2 , where plants were set at the 
rate of  1 00 per minute or 6 ,000 per hour. 
Demonstrations of machine plantin g  were made 
first at Brookings , then Redfield , Big Stone , 
Eureka , McIntosh , Lemmon and Onida. Plants 
were set with plow , spade or hoe at Faith , 
Frederick , Philip , Blunt , Sansarc , Hilland , 
Hayes and other points in a strenuous 3-week 
alfalfa campaign . In the fall of 1 91 2  the 
new machine was tested at Whitewood , Sansarc , 
Cottonwood and Philip (Bul 1 41). 
Transplant ing alfalfa  seed l ings in 1 913 . 
In 1 916  Hansen suggested that farmers plant 
alfalfa seeds in their gardens and produce 
their ow n transplants. If the garden were to 
be hand hoed , he suggested that 3 pounds of 
seed per acre be sow n on 1 acre in 18-inch 
rows. If a horse-drawn cultivator was used 
for weed control , he suggested 1 1/2 pounds 
per acre on 2 acres in 36-inch rows. Either 
system would produce 300 , 000 plants , enough 
for planting a 60-acre field. He suggested 
that the seedlings be lifted in the fall and 
transplanted immediately or heeled in for the 
winter and planted the next spring (Bul 1 67). 
Alfalfa was planted with and without a com­
panion crop of oats , barley and winter rye on 
the newly established Vivian Substation in 
1 914  (Bul 1 62). Over a 9-year period ,  first­
year yields of al falfa were highest after 
bein g  underseeded in oats , followed by barley 
and then rye (Bul 253). 
In 1 946 S. Garv er suggested that alfalfa be 
sow n without a companion crop under dry condi­
tions , but where moisture conditions were 
favorable it could be seeded with a companion 
crop of flax or spring grain , sown at one half 
the usual rate. If drought conditions deve­
loped , he suggested that the crop be cut for 
hay. Oats , beardless wheat and smooth-awned 
barley made good hay. Howev er ,  better stands 
were obtained if flax was used as the com­
panion crop. He also suggested that alfalfa 
be seeded in widely spaced rows in western 
counties (Bul 383). 
In 1 946 it was stated that the seedbed for 
alfalfa should be moist and firm and precau­
tions should be taken to keep weeds from 
choking out seedlings. Greater uniformity of 
seed distribution and depth of plantin g  was 
obtained when seeding with a mechanical drill. 
The clover or alfalfa drill was suggested as a 
good machine. However , a practical method was 
to mount the grass seeding attachment from a 
grain drill on the frame of a double corru­
gated roller with seed spouts extending dow n  
between the tw o rows o f  rollers and with a 
wheel mounted at the rear to drive the seeder 
(Bul 383). 
In 1 949 and 1 950 alfalfa and grasses were 
planted at the Huron and Redfield Development 
Farms with a cultipacker seeder , which was 
believed to be the best implement (Cir 107). 
Seed ing alfalfa with cult ipac ker seed er .  
C. R. Kruger and L. H. Hansen planted three 
alfalf'l varieties on a sub-irrigated farm near 
Gayville , the irrigated Agricultural En gineer­
ing Farm near Brookings , and under dryland 
conditions on the Pasture Research Farm near 
Norbeck in Faulk County in 1 971. Four methods 
of stand establishment were used : ( 1) oats 
companion crop ha rv ested for haylage , (2) oats 
companion crop harv ested for grain , (3) appli­
cation of herbicide before plantin g  and (4) no 
treatment except to clip weeds in June. 
Forage yields were determined for 4 years. 
During the first year the highest yield of  
forage was obtained from treatment 1 that in­
cluded oatlage. Howev er ,  the number of alfal­
fa seedlings established was essentially the 
same for all methods of seeding and there were 
no differences in forage yield after the first 
year. 
During the 1 970s the best methods of plant­
ing small-seeded forages included the use of 
cultipacker seeder on clean cultivated fields. 
The seeder did not cover seeds if planted in 
areas covered with crop residue. The grass-
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land drill was the best all-round seeder. 
D isk openers made it possible to seed in 
stubble of small grain or sudangrass, depth 
bands gave a uniform shallow depth, packer 
w heels firmed the seedbed, and agitators in 
the se·ed hoppers insured free fl ow of chaffy 
grasses. 
Grassland dr ill f or seed ing forage crops,  
Preplant herbicides or companion crops were 
used to control weeds. Companion crops were 
best used when planted at one-half the normal 
seeding rate and harv ested for forage in June 
when there was not enough moisture to both 
produce a grain crop and maintain a stand of 
forage seedlings. 
Corn 
The conventional method of planting corn 
was to plow with a moldboard plow, disk and 
harrow and then plant. At first the corn was 
drilled; seeds were planted at regular inter­
vals in the row. Then the technique of 
checking was dev eloped. A wire with knots 
spaced at 42-inch interv als was stretched 
across the field. It was held in place by a 
steel stake at each end of the field. As the 
planter mov ed across the field, the wire fed 
through a fork. Each knot tripped the fork 
w h ich caused the planter to drop two or three 
kernels in a hill. At each end the planter 
operator mov ed the stake so it would hold the 
wire properly for the next two trips across 
the field. W hen the corn came up it could be 
"rowed" both lengthwise and crosswise and 
could be cultivated in both directions. 
Another method was tested at the Viv ian 
Substation. Hard ground listing was compared 
with conventional planting for 10  years begin­
ning in 1918. Experiments in which corn was 
drilled solid in rows and checked to permit 
cross cultivation were initiated by Manley 
Champlin. Average silage yields were slightly 
higher from listing, followed in order by 
checking and drilling (Bul 162) . 
At the end of World War I practically all 
the corn in the state was drilled or checked 
on plowing in the conventional method of 
p 1 anting, except in the south centra 1 area 
w here hard ground listing was more popular. 
It was suggested that plowing be done at a 
depth of 6 to 8 inches. Fall plowing helped 
give good labor distribution . Disking, 
harrowing and cultivating were suggested for 
preparing the seedbed and controlling weeds 
(Bul 181). 
L ist ing corn at  Viv ian dur ing 1 92 0s . 
There was very little change in corn plant­
ing methods until World War II. Tractors came 
into widespread use and a corn planter was 
dev eloped that would "hill drop " corn without 
a wire. Farmers were reluctant to climb down 
to mov e the wire at each end of the field and 
now they could plant corn in hills without 
doing so, though the hills were not aligned in 
rows. However, by 1970 h ill dropping was 
obsolete and farmers drilled their corn as was 
done a half century earlier. 
CROP ROTATIONS 
Studies involving crop rotations have been 
underway ev er si nee Professor Chi 1 cott estab-
1 i shed the first crop rotation experiment on 
West Farm at Brookings. During the spring of 
1897, six 5-year rotations, three 4-year rota­
tions, six 3-year rotations, three 2-year ro­
tations and four plots of continuous wheat with 
no manure or 20 tons added ev ery 1, 3 and 5 
years were established. Nine of the rotations 
were (1) flax-barley-millet-wheat-corn-oats, (2) 
wheat-fallow-wheat-corn, (3) w heat-barley-peas­
wheat-corn, ( 4) w heat-corn, ( 5) w heat-oats, ( 6) 
wheat-corn-oats, (7 } w heat-wheat-fallow, (8) 
wheat-fallow and (9) w heat-corn. In 1902 two 
more rotations, that included 2 or 3 years of 
bromegrass, were added (Bul 79). 
During the first 5 years, wheat yields were 
highest when it followed fallow or corn, 
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lowest fol low i ng oats , and intermedi ate after 
wheat , m i llet or peas . When oats fol lowed 
corn , its yi e l d  was hi gher than when i t  
fol lowed wheat ; bar ley produced more after 
f l ax than when it fol l owed wheat (Bul 79). 
Several rotati ons w i th 3 years of smal l 
gra in  or millet and one year of corn were 
unsati sfactory . The best 5-year rotations 
i ncluded two cultivated crops--ei ther corn , 
potatoes , fallow or a green manure crop (Bul 
79) . 
H i ghmore , 1905-1932 
In 1905 W .  A .  Wheeler and S .  Balz estab­
li shed eight 3-year rotati ons on 1/10-acre 
plots. That fal l  16 p l ots were prepared to 
test di fferent methods of til l age for pro­
duc i ng corn , wheat , barley and oats { Bul 96) . 
The seri es of rotation pl ots started in  1905 
was extended in  1906 to include 94 1/10-acre 
plots . The experiments were conducted in 
cooperati on w i th the USDA , and rotati ons were 
p l anned so results coul d be compared w ith 
those obtai ned i n  North Dakota , Nebraska , 
Kansas and Texas (Bul 101) . 
They were mod i f i ed by C. W i l li s  in  1908 . 
He used thirty-four crop sequences i n  3- to 
5-year rotati ons . Some of the crop sequences 
were (1) wheat-oats-corn , {2) wheat-oats­
corn-fal l ow ,  { 3) oats-barley- corn , (4) corn­
wheat-brome-brome-oats and (5) corn-oats-green 
manure crop-wheat . The number of rotati ons 
was i ncreased by usi ng di fferent green manure 
crops--rye , peas , sweetc l ov er--and by usi ng 
d i fferent methods of seedbed preparati on-­
disk i ng corn stal ks or plow i ng in spri ng or 
fal l { Bul  115) . 
These rotati ons were modi f i ed by A .  N. Hume 
dur ing 1912 to incl ude only 10 rotati ons (1) 
corn-wheat-peas-sorghum-oats , (2) corn-smal l  
grai n ,  (3) corn-smal l grai n-legumes , (4) corn­
rye-sweetc l ov er-mi 1 1  et-sma 1 1  grai n-green 
manure crop of rye or rape , (5) fal low-smal l 
grai n ,  {6) corn-oats-wheat , (7) corn-barl ey­
bromegrass-alfalfa , (8) corn-smal l  gra in  and 
c l ov er ,  (9) conti nuous smal l grai ns and {10) 
corn-wheat-sweetc l  ov er (Bul 2 72) . 
However , Hume had arranged it so that each 
crop occup ied a 1-acre block and it was possi ­
ble to handle each crop i n  several ways--plant 
more than one smal l gra in  or green manure 
crop , or use di fferent treatments of manure or 
ferti l izer in  the 1/10-acre plots w i th i n  the 
block. Two rotati ons , (11) potatoes-flax­
alfal fa and {12) corn-oats-w i nter wheat , were 
added in  1913 (Bu l 272) . 
In 1932 Hume reported that the best crop 
rotations included a cultivated crop , a small 
gra in  crop and a legume. "F i nanc ial returns 
from wheat , bar ley ,  oats and flax were com­
paratively hi gh ,  and they several ly furni shed 
a w i de range of successi on followi ng any cul­
tivated crop . "  A l l  produced hi gher yi elds 
when planted on fallow or after a row crop 
(Bul  2 72) . 
H i ghest yi elds of corn , wi nter rye , emmer , 
spr ing wheat , barley and wi nter wheat were 
obtai ned when a legume (usually sweetc l over) 
was incl uded in the rotati on (Bul 2 72) . 
The rotat ions were suspended in  1936 be­
cause of a lack of funds (Bul 325). 
Cottonwood 1909-1936 
Cl i fford W i l l i s ,  superi ntendent of substa­
t ions , establ ished crop rotati on experi ments 
at the Cottonwood Substati on in  1909 whi ch 
were rev ised by A .  N. Hume in 1912 . 
The rev ised rotati ons included (1) corn­
oats-green manure crop-alfalfa { 5-10 yrs)­
potatoes-flax , {2) corn-wheat-oats , { 3) corn­
wheat-sweetcl ov er ,  (4) sorghum-barley-l egume , 
(5) sunfl owers-barley-legume , { 6) sorghum or 
small grai n-legume hay-corn-small grai n­
legume , (7) corn-wheat , { 8) conti nuous smal l 
grai n and (9) forage crop (millet , cane or 
sudangrass)-oats (Bul 312) . 
Each crop was pl anted on a 1-acre block and 
spec ial practi ces were conducted on 1/10 acre 
p l ots w i th i n  the bl ock. Spec ia l  practi ces in­
cluded more than one rate of manure appli ca­
tion ,  fertil izer rates , smal l grai n ,  planti ng 
methods , plowi ng depth and others (Bul 312). 
In 1932 resul ts ind i cated that legumes 
(sweetclov er and al falfa) , small gra ins 
(wheat , bar ley ,  oats , wi nter rye and fl ax) , 
and cultivated crops (corn and sorghum) cou l d  
be profi tably rai sed in  the area i f  they were 
rai sed i n  the proper rotation .  Smal l grai ns 
for example , were more productive i f  they 
fol lowed a cultivated crop (Bul 312) . 
Rotati on number 6 appeared to be one of 
the best rotati ons . Farm value per acre for 
spring or wi nter wheat , oats , wi nter rye , 
sorghum and sweetcl ov er was hi gher in  thi s  
rotati on than i n  any of the others . How­
ev er ,  value was hi ghest for corn in rotati on 
2 ,  for barl ey in  rotati on 4 ,  and for f l ax and 
potatoes in  rotati on 1 .  The value of crops 
whi ch were rai sed in the most favorable ro­
ta ti on , for the crop , was hi ghest for pota­
toes , followed in  order by sweetclov er ,  
alfal fa , spri ng wheat , barl ey ,  rye , oats , 
f l ax ,  sorghum , corn and w i nter wheat . Value 
of crops were $12 .00 per acre for alfal fa , $8 
to $9 for most smal l grains ,  $7 . 50 for grai n  
sorghum , and $6 . 60 for corn and wi nter wheat 
(Bul 312) . 
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Amber cane was the most valuable forage fol­
lowed in order by alfalfa , sweetclov er ,  oats , 
sudangrass , millet , corn , western wheatgrass 
and smooth bromegrass . Though sweetclov er ,  
millet , oats and sudan , in that order , produced 
more forage than al falfa , lower value per ton 
meant lower value per acre . Values ranged from 
av er $ 17 . 00 for sweetcl over ; $9 to $ 10  for 
legumes ; $7 to $8 for oats , sudangrass and 
millet ; $3 . 50 to $4 . 00 for corn and western 
wheatgrass ; to $ 1 . 36 for bromegrass (Bul 312) . 
The experiment was discontinued in 1936 
because of lack of funds (Bul 325) . 
Eureka and Viv ian 
Clifford Willis established crop rotat ions 
at the Eureka Substation in 1908 that were 
modified by A. N. Hume in 1912 (Cir 1 03) . I t  
is assumed that the rotations were similar to 
those established at Highmore and Cottonwood . 
I n  1914 Manley Champlin established row 
crop-small grain- legume rotations at the Viv ian 
Substation . Since each crop was planted in 14-
acre blocks , corn and kaoliang sorghum were 
used as row crops on 2-acre plots . Oats , bar­
ley , wheat and rye were used as small grains 
and sweetclov er ,  peas or alfalfa as the legume 
(Bul 162) . 
Rotations of continuous corn and corn-small 
grain-alfalfa . were established in 1920 and 
summarized 10  years later (Bul 253) . 
Continuous Corn 
Vivian 13 (selected from Minn  13) , a yellow 
dent and Rainbow Flint were planted in 1 -acre 
plots by listing ,  checking and drilling .  Half 
the plots were fertilized with manure (Bul 
253) . 
At the end of 10  years the following obser­
vations were made : (1) flint  corn produced an 
average of 20% (lT) more silage than yellow 
dent , (2) listed corn produced 1 1% (637 lb) 
more silage than checked corn which produced 
2% (140 lb) more than drilled corn , and (3) 
u nmanured corn produced 1 6% (851 lb) more than 
manured corn (Bul 253) . 
Corn-Small Grain-Alfalfa 
Nine 7-acre fields were used--3 fields for 
each crop . Rainbow Flint , Viv ian 13  and All 
Dakota corn were planted each , in a 7-acre 
field . Cole oats , Odessa barley and Advance 
w inter rye , also , were seeded in 7-acre fields 
underseeded with alfalfa . Alfalfa was grown 
on the other three fields (Bul 253) . 
After 10  years the following observ at ions 
were made : (1) Corn produced grain in only 2 
years and could be more profitably used as 
silage until better varieties were found . 
(2) W ith the small grains , oats produced the 
most bushels per acre followed by barley and 
then rye , but barley was first in pounds per 
acre , cash value and feed value . (3) Alfalfa 
yields were highest when underseeded in oats , 
followed by barley and then winter rye (Bul 
253) . 
Newell 1909- 1948 
J .  J .  Bonnemann 
Crops were grown on dryland under planned 
sequences at the Belle Fourche Field Station 
begin n ing in 1909 . Winter wheat , spring 
wheat , oats , barley and corn were grown in 2-
3- and 4-year rotations of (1) small grain­
fallow or corn , (2) small grain-small grain­
row crop or fallow and (3) small grain-row 
crop-sma 1 1  grain-fa 1 1  ow or green manure crop . 
The same crops were grown in 5- or 6-year 
rotations which included perennial grass or 
legume crops (Cir 85) . 
During the first 40 years it was determined 
that : 
1 .  The most productive and drought-resis­
tant crops were those used for feeding live­
stock . Hay crop failures , which approximated 
1 1% ,  were caused by difficulty in securing 
stands in dry years . 
2 .  Alfalfa produced an av erage yield of 
almost 1 ton per acre , but yielded less than 
1/2 ton 50% of the time. 
3. Grasses such as smooth bromegrass and 
crested wheatgrass produced about 1/4 ton per 
acre less than alfalfa . 
4. Forage sorghums were dependable feed 
crops . They produced more forage than any 
other crop and failed completely in only 2 
years . 
5 .  Small grains were fairly well adapted 
with crop failures of about 18% .  Spring wheat 
failed during 7 years because of drought , but 
spring wheat and winter wheat were the most 
important cash crops . If it surv ived the 
w inter , winter wheat did best when planted on 
fallowed land . 
6 .  Winter rye was hardier than winter 
wheat , but less productive during years that 
winter wheat su rv iv ed . 
7 .  Barley produced more pounds of grain 
per acre than any other small grain , but was 
not much higher than for oats . 
8 .  Flax produced good yields , but failed 
completely more often than small grain crops . 
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9 .  Corn produced less grain than either 
barley or oats , but produced almost as much 
stover as sorghum . 
10 . A preferred cropping pattern was one 
year of row crop or fallow and 2 years of 
small grain (Cir 85) . 
1942 Crop Rotations 
Leo F .  Puhr established a series of crop 
rotations on the new Agronomy Farm at Brook­
ings . With an improved budget for substa­
tions , he also established new rotation 
experiments at the Highmore and Eureka 
substations . 
The rotations at Brookings were (1) corn­
wheat-oats (changed to corn-oats in 1958) w ith 
and without fertilization , (2) corn-wheat­
sweetc 1 over ( expanded in 195 7 to inc 1 ude corn­
wheat-red clov er) , (3) corn-wheat-oats & 
sweetclov er ,  (4) corn-flax-alfalfa and (5) 
corn-flax-corn-oats . 
Sweetclover as a catch crop in small grain 
preceding corn in a corn-wheat or a corn­
wheat-oats rotation increased yields , probably 
because it added nitrogen . Corn with nitrogen 
fertilization or in a rotation with a legume 
had higher yields than in a rotation with 
alfalfa , probably because alfalfa depleted 
subsoil moisture (Bul 508) . 
The rotations at the H ighmore Substation 
were (1) continuous wheat , (2) corn-wheat , (3) 
sorghum-wheat , ( 4) corn-wheat-sweetc 1 ov er and 
fallow , (5) sorghum-wheat-sweetclover and 
fallow and (6) wheat-fallow . 
Wheat yields decreased as much as 9 bushels 
in 13 years when grown continuously , decreased 
slightly in the 2-year rotations with corn or 
sorghum and remained about the same in the 
wheat-fallow and 3-year rotations . Highest 
w heat yields were obtained on wheat-fallow and 
corn-wheat-clov er rotations foll owed in order 
by the sorghum-wheat-clov er and corn-wheat ro­
tations , the sorghum-wheat rotation and finally 
by continuous wheat . Corn yields were 8 to 12 
bushels per acre higher than sorghum yields and 
both produced more grain in the 2-year rotation 
than in a 3-year sequence (Cir 124). 
The same rotations were established at 
Eureka except that continuous wheat and wheat­
fallow were omitted and oats was used instead 
of wheat . 
Crop yields of corn and sorghum were s1 m 1-
lar . Oat yields were 2 . 5  bushels per acre 
greater when following corn in the 2-year ro­
tations and 2 . 6 bushels greater when following 
sorghum in the 3-year rotations . However , oats 
yield was 50% h igher in the 3-year rotations . 
Corn yield in the 2-year rotation was equal to 
that in the 3-year crop sequence (Cir 103) . 
Other Crop Rotation Studies 
During the 1960s Fred Shubeck compared 
continuous corn with rotations of corn-oats 
and corn-oats-alfalfa on the Southeast South 
Dakota Experiment Farm. Continuous corn , 
adequately fertilized , had the highest cash 
return for any cropping sequence . Nitrogen 
gained from 4 years of the legume did not 
compensate for the corn yield reduction caused 
by the decrease in subsoil moisture (Shubeck) . 
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CHAPTER 'fl- I I I 
FORAGE LEGUMES 
M .  D .  RUMBAUGH 
Major emphasis was placed on forage crops 
during the 1890s and early 1 900s. Though the 
USDA maintained an alfalfa research station 
at Redfield , Experiment Station personnel 
placed more emphasis on small grain and corn 
for about a quarter of a century. Finally , 
in the late 1 940s legume became an important 
aspect in the Agronomy Department. 
PERSONNEL 
As with other crops , forage legumes were 
handled by botanists until 1 908. Howev er ,  N. 
E. Hansen , a horticulturist , spent consider­
able time with alfalfa for about 2 decade. 
C. J. Franzke and M. Fowlds worked with all 
crops but dev oted relativ ely little time to 
forages. E. L. Erickson had charge of the 
Seed Testing Laboratory , weed control and 
forage projects. Though he had an alfalfa 
rate-of-planting experiment and v ariety per­
formance trials with alfalfa and sweetc lov er ,  
h is major forage crop endeav ors were with 
kochia. 
F inally , in 1 947 M. W. Adams was hired to 
dev ote full-ti me to forage legumes. Adams 
was replaced by Rumbaugh. Hhen Rumbaugh 
left , J. G. Ross had charge of all forages 
w ith G. L. Holborn as an assistant for 
alfalfa. In 1 979 A. A. Boe took charge of 
legume inv estigations. 
The USDA established the Redfield Station 
in 1 914 to conduct alfalfa inv estigations. 
Incomplete records indicate that Samuel 
Garv er was at the station during the first 
few years. E. S. McFadden was at that 
location in 1 930 and may hav e been the re 
until it was closed in the mid-1 930s. 
Staff Members 
J. M. Aldrich 1889-1891 
T .  A. Willi ams 189 1-1896 
D. A. Saunders 1896-1 903 
w. A. Wheeler 1 904-1 907 
N. E. Hansen 1 907-1 916 
Sam Garv er 1 9 14- ? (USDA) 
M. Fowl ds 1 9 15-1 939 
E. S. McFadden 1 929-1 935 (USDA) 
C. J. Franzke 1 924-1 939 
E. L. Erickson 1 939-1947 
J. G. Ross 1 947-1 98 1  
M. w .  Adams 1 947-1 958 
M. D. Rumbaugh 1 960-1 977 
G. L. Holborn 1 977-1 979 
A. A. Boe 1 979-
Graduate Students 
John H. Miller 
Wesley A. Dunlap 
Harry A. Geise 
Sadi A. Tamini 
Verkatrao Koropaty 
M.S. 3/1/46-3/1 9/48 
M.S. 1 953-1 956 
M.S. 10/1/54-4/1/58 
Ph.D. 1 960-1 962 
M.S. 1975-1 977 
LEGUMES IN SOUTH DAKOTA 
The potential contribution that forage 
legumes could make to the agricultural economy 
of South Dakota was recognized at an early 
date by both the farmers in the state and by 
scientists at South Dakota Agricultural 
College. In the First Annual Report of the 
Agricultural Experiment Station in 1888 , 
Luther Foster ,  Superintendent of Agriculture , 
told of the testing of nine kinds of forage 
legumes. These included white and red clov er , 
sweetclov er , trefoil ,  and alfalfa , all of 
which were destined to become crops of con­
siderable economic importance in the state. 
Alfalfa was known to be a supe rior forage 
when it was introduced into the Black Hills by 
Seth Bullock in 1881. Knowledge of proper 
management in the South Dakota env ironment 
was , howev er , lacking. In 1888 , studies were 
initiated at the Experiment Station on such 
p roblems as seeding rates and methods. Pest 
problems were encountered that first year. 
Luther Foster wrote that alfalfa growth was 
good , "sav e one back set caused by the rav ages 
of the black beetle in June , when they left 
the potato field and came in full force to the 
alfalfa." Lack of winterhardiness also was a 
problem. 
In 1896 the Hunter-Salzer Farm was estab­
lished near Mellette to test forages under 
irrigation. Either botantist Thomas A. 
W illiams or agriculturist E. C. Chilcott 
planted alfalfa , Mammoth and medium red clov er 
and alsike and white Dutch clCN er (Bul 59). 
Three years later the Cooperativ e  Range 
Field Station was established near H ighmore 
for the express purpose of testing forage 
crops for drought resistance. Saunders 
planted 1/4-acre plots of Turkestan alfalfa , 
lespedeza and hairy vetch with seed obtained 
by N. E. Hansen in Europe and Asia (Bul 66). 
W. A. Wheeler ,  another botanist , succeeded 
Saunders and had charge of forage inv esti ga­
tions at Brookings and H ighmore from 1 904 to 
1 907. He changed research emphasis somewhat. 
In 1 904 he and Sylv ester Bal z ,  superintendent 
at H ighmore , planted a large number of square-
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rod plots of grasses , clov ers and alfalfa. 
They included 30 plots of alfalfa (Bul 96). 
H is efforts complemented those of Hansen who 
also was active in promoting alfalfa research 
and culture at the time. 
From 1907 to 1916 , Wheeler was secretary 
and manager of the Dakota Improved Seed Com­
pany. In that capacity he actively cooperated 
with scientists in many states and supplied 
them with seeds of his alfalfa selections. 
While Clifford Willis was chief in the Ag­
ronomy Department from 1908 to 1911 , he 
pl anted alfalfa and sweetc lover in the crop 
rotations he established at Brookings and the 
three substations. 
On March 3 ,  1911 , the South Dakota State 
Legislature appropriated $2 , 000 to give limited 
trial of the new alfalfas collected by Hansen 
in 1906 and 1908. A few days later Hansen made 
an offer through the newspapers to send ten 
free plants to the first ten applicants in each 
county--the plants to be set in good garden 
soil far enough apart to allow thorough culti­
vation and encourage free production of seed. 
Some 800 applications were received. The offer 
was repeated in 1911 and packets of 100 seeds 
were distributed in 1912. Ov er 1500 farmers 
cooperated in the project (Bul 141). 
Though many plants did not surv ive the 
drought that - covered all of the state in 1910 
and 1911 and part of it in 1912 , and many 
plants were damaged by blister beetles , Hansen 
received reports from 49 farmers who had 
Semipalatinsk , 29 from Cherno , 11 from Omsk , 
10 from Cossack and three each from Samara and 
Orenburg. Flower color varied , being vari­
gated for Cossack , pale yellow or white for 
Cherno , yellow for Semipalatinsk , Orenburg , 
Samara , Omsk and Obb (Bul 141). 
Cossack and Cherno were thought to be hy­
brids obtained by natural crossing of blue-and 
yellow-flowered alfalfas. The original plant 
of Cossack was found on the dry steppes of 
Voronezh province in southern Russia , the land 
of the Don Cossacks. Cherno also descended 
from a single plant. Both of the original 
plants were found growing wild by Professor V. 
R. Williams , Imperial Agricultural College , 
Moscow (Bul 141) in 1907 (Bul 383). 
One Cossack plant was the champion seed pro­
ducer in the farmer tests and yielded 41 , 430 
seeds while one plant of Cherno produced 
3 7 , 135. Plants of both varieties produced as 
many as 500 stems per plant and this became the 
standard for spaced plants in Hansen 's selec­
tion program (Bul 141). The two strains were 
put together to form the variety Cossack as 
later distributed throughout South Dakota and 
the Great Plains (Ross). 
"These alfalfas and clov ers may be used in 
two ways ,"  Hansen suggested. "One , as a cul­
tivated crop for hay and pasture , and two , to 
introduce as wild plants into the native ranges 
of the Prairie Northwest where they will pro­
bably be able to hold their own with any plant 
now found there" (Bul 141). 
During the summer of 1912 , J. W. Wilson 
grazed yellow-flowered alfalfa with sheep and 
hogs. Sheep preferred alfalfa to alsike 
clover. Hogs that were fed corn on alfalfa 
pasture gained 28 more pounds in 41 days than 
hogs fed corn on bromegrass pasture (Bul 141). 
Alfalfa was one of the first crops planted 
on the Vivian Substation in 1914 (Bul 253). 
The United States Department of Agriculture 
provided personnel and support for alfalfa re­
search at Highmore and Redfield. Samuel Garv er ,  
an employee of the USDA , jointly conducted in­
vestigations with the Experiment Station staff. 
In 1912 , he and A. N. Hume concluded that 
average yields of hay from sev eral alfalfa 
varieties were more profitable than cN erage 
crops of wheat or corn at Brookings and equal 
to these crops at Highmore (Bul 133). Garv er ' s  
career was summarized in an excellent bulletin 
he wrote , entitled "Alfalfa in South Dakota-­
Twenty-one years of research at the Red field 
Station" published in 1946. 
Forage legumes other than alfalfa were also 
being ev aluated. Hume and Champlin reported 
on sweetclover management and utilization in 
1914 (Bul 151). An intensive investigation of 
the physiological water requirements of sweet­
clover was conducted by Hume , Loomis , and 
Hutton in 1920 (Bul 121). The substations at 
Cottonwood , Eureka , Highmore and Vivian were 
important locations for forage crop testing 
and breeding in the period from 1920 to 1940. 
Hansen 's interest in alfalfa breeding con­
tinued until his retirement in 1936. Mathew 
Fowlds assumed responsibility for alfalfa 
breeding and studied the effects of self-pol­
lination on plant vigor and fertility. By 
1940 research was under the leadership of E. 
L. Erickson of the Agronomy Department. Plant 
characteristics of native legumes were being 
studied. 
Interest shifted to those permitting adap­
tation as a dryl and crop in the central and 
western parts of the state. AltJtaga.lM , 
Holaekia, Lo�UJ., and Vi�ia also were under 
study. The annual report of the di rector for 
1943 stated that , " From these species , it is 
believed , will come pl ants adapted to the 
rangeland and capable of increasing the pro­
tein content of the pastureland and hay crops 
of that area." 
-220-
The concept of alfalfa as a range legume i n  
South Dakota ori gi nated w i th Hansen i n  19 13, 
and it was fi nally i ncluded in  a breedi ng 
program i n  1949 by M. W. Adams. 
ALFALFA BREED ING 
At fi rst the "common " alfalfa strai ns ori ­
gi nated i n  the southwestern states from seed 
stocks imported i nto Cali forni a  from C h i le. 
They were not adapted to the severe wi nters 
of the Northern Great Pla ins and severe w i n­
terki ll was a common occurrence. 
Four sources of w i nterhardy alfalfa germ­
plasm became av ailable in  the decade after 
1900. The fi rst was strai ns from the Black 
H i lls wh i ch were undergoi ng natural select ion 
as the less hardy plants di ed and the more 
hardy set seed. Then a hardy strai n, Gri mm, 
was di scovered i n  i n  1900 i n  Carv er County, 
M i nnesota. A German imm i grant farmer, Wende­
li n Gri mm, had brought alfalfa seeds to the 
United States in  1 857. Over the years th i s  
populati on had also become adapted to the 
r i gors of northern wi nters and su rv ived much  
better than common stra i ns from the Southwest. 
It was f irst planted at Brooki ngs in 1902. A 
s im ilar adapted alfalfa was found growi ng near 
Balti c i n  1905 by W. A. Wheeler. The fourth 
source of wi nterhardy alfalfas was the seed 
collected by N. E. Hansen dur i ng tri ps to 
Turkestan and S i beri a. 
All of these sources became important in  
alfalfa breedi ng and culture. Gri mm ach i ev ed 
great prominence i n  the Northern Un ited States 
and Canada. Howev er, seed increase and di s­
tr i but ion were slow, and as late as 1914 i t  
was imposs i ble to locate five carloads of 
Gri mm alfalfa seed for use i n  M i nnesota. 
Seed from the Black H i lls regi on was in  
demand because of  its superi or hardi ness and 
was wi dely di str i buted at that ti me. These 
strai ns had been selected by nature and not by 
the appli cati on of modern geneti c  pr i nc i pals 
and plant breedi ng procedures. 
The fi rst alfalfa breedi ng program in  South 
Dakota and one of the very earli est ones i n  
the United States was conducted by W. A. 
W heeler. H i s  fi rst plots were seeded in  1904 
almost si multaneously w ith those of E. G. 
Montgomery at the Univers ity of Nebraska. 
Wheeler conducted research  at Brooki ngs and 
at H i ghmore dur i ng the 4 years he was employed 
by the Experi ment Stati on. 
Pedi gree Rows 
In alfalfa breedi ng, seed from vari ous 
sources was sown i n  select ion rows. Rows were 
3 feet apart w ith  plants spaced at 1 -foot in­
terv als i n  the rows. One hundred or more 
plants were grown i n  each row. Seed was har­
vested from the best plants and seed from each 
plant was sown i n  separate centgener or pedi ­
gree rows with the spac i ng as i n  select ion 
rows. In 1905  W heeler and S. Balz planted 
selecti on rows of eleven di fferent ki nds of 
alfalfa at H i ghmore. Each  row conta i ned 1 30 
plants that were observ ed. A total of about 
1 50 plants were selected. Seed from them was 
harv ested for planti ng the next year { Bul 96). 
In 1906 pedi gree rows were planted from the 
seed of selected plants from ei ght of the 
select ion rows. Howev er, there was so much 
labor involved that they deci ded to concen­
trate on only four var ieties :  Gri mm, Balti c  
and two se l ecti ons from Turkestan ( Bul 10 1). 
In 1905 alfalfa seed obtai ned from 19 sour­
ces was planted in  square-rod plots at H i gh­
more ( Bul 96). The next year (N er 6,500 
alfalfa seedli ngs were transplanted at H i gh­
more. N. E. Hansen produced the transplants 
from seed obtai ned at 19  locati ons, mostly in  
Europe and Asi a  ( Bul 1 01). 
Producti on of at least 500 stems per plant 
was a standard adopted by Hansen for selecti ng 
plants to be used in  breedi ng ( Bul 141). 
Cross Breedi ng 
W. A. Wheeler and N. E. Hansen di sagreed 
ov er the meri ts of select ion and hybr id i zation 
as breedi ng techni ques for i ncreas i ng hardi ­
ness and adaptab il ity. Hansen had been pre­
sent when the fi rst paper on hybr id  v i gor was 
presented before the Amer i can Breeder Assoc i a­
ti on, now the Ameri can Geneti c  Assoc iat ion, 
and was impressed wi th the potenti al use of 
hybri ds. Accordi ngly, he made alternate plan­
ti ngs of Turkestan alfalfa, a blue-flowered 
type, and Semi palati nsk, a yellow-flowered 
type ( Ross). 
In the spr ing of 1914 Hansen set 1 -year old 
plants at Brooki ngs. Plants of two var ieties 
were planted alternately by the mach i ne trans­
planti ng method. Two men rode on a modi f ied 
vegetable crop transplanter and planted al­
falfa seedli ngs that had been rai sed the pre­
v i ous year and stored (N er wi nter. In some 
cases one man set a blue-flowered vari ety and 
the other planted a yellow-flowered variety so 
that they occurred alternately in  the same row 
and could readi ly cross polli nate. Seed from 
each  variety was harv ested separately, and it 
was expected that they would produce plants 
w i th vari gated flower color ( Bul 1 59). 
Th is  planti ng was parti ally destroyed for 
the constructi on of a golf course and an i ce 
skat i ng ri nk duri ng the 1920s and 1930s. In 
1949 M. W. Adams secured germplasm for the 
alfalfa breedi ng program from the remnants of 
those planti ngs. The last plants were des-
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troyed for the constructi on of the Student 
Un i on park i ng lot that was completed in 1973 . 
J .  G .  Ross and M .  W .  Adams . 
Ladak 
The Redf ield Stati on was establi shed by the 
USDA in 1914 to introduce and develop more pro­
ductive and cold-resi stant alfalfa vari et i es 
for the area . Also, research was to determ i ne 
methods of establi sh ing, mana g i ng and ma i n­
ta in ing stands that would maxi mi ze hay and 
seed yi elds (Bul 383) . 
Ladak  was developed from seed introduced 
from Leh, Br i t i s h  Ind i a .  It appeared so pro­
m i s i ng that 700 pounds of seed produced from 
i ncrease blocks in 19 16, 1919 and 1921 . All 
of th is  var iety grown in  the Un ited States was 
der ived from seed produced at Redf i eld . Seed 
of Cossack was also increased at Redf i eld and 
made av a i lable to farmers in the state (Bul 
383) . 
Syntheti c Var iet i es 
Dur ing the 1940s plant breeders began deve­
lop i ng var iet ies by plant i ng tw o or more 
clones, possess i ng des i rable character ist i cs, 
close together so that pollen from each  plant 
could fert i li ze some flowers of each  of the 
other plants . The seed from all plants was 
bulked . Some was planted and observ ed .  If 
the resulti ng plants were sat i sfactory, the 
rema i n i ng seed became seed for a synthet i c  
variety . 
Adams discussed alfalfa breeding in greenhouse .  
M .  vi . Adams used th i s  method to develop the 
pasture var iet i es Teton and Travo i s .  Teton 
was derived from plants that descended from 
the crosses made by Hansen in 1914  w hen he 
planted blue-flowered and the yellow-flowered 
alfalfas in a cross i ng block ( Bul 469) . 
In 1949 Adams selected several plants that 
descended from the cross . After tw o genera­
t i ons of intercross i ng and progeny testi ng, 
four selecti ons were reta i ned as the bas i c  
clones to produce the new stra i ns (Bul 469) . 
Selecti on was based pri mar i ly on three at­
tri butes : res i stance to bacteri al w i lt, re­
s istance to common leafspot and low w i de crown .  
When poss i ble, select i on was  made for vegeta­
t ive v i gor, seed produc i ng potent i al and gen­
eral freedom from fol i a ge d i sease (Bul 469) . 
Teton was characteri zed by a wi de spread i ng 
crown and slow regrowth capa b i l i ty .  Ranger, 
Vernal and other hay-type var iet ies had been 
bred to produce regrowth qui ckly after bei ng 
cut for hay so that two or three crops of hay 
could be harv ested in a year . Food reserv es 
in  the roots were used to produce th i s  re­
growth . When grazed, the frequent remov al of 
top growth caused a constant dra i n  on root 
reserv es .  Stands were often depleted by 
graz i ng in  2 or 3 years . 
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Compar ison of regrowth o f  Vernal and Teton . 
Teton produced a good fi rst crop of forage, 
but recovered slowly . Though it di d not pro­
duce a good second cutti ng of hay, its root 
reserv es were not depleted, and it w i thstood 
heavy gra z i n g .  At Eureka the stand was not 
adversely affected by 13  years of gra z i ng by 
sheep . 
Stand densi ty was increased vegetatively 
from its spread i ng crown .  The ab i li ty to 
spread and w ithstand heavy gra z i ng made it  an 
excellent pasture-type vari ety . It was the 
second such vari ety e.1 er developed . 
Travo is  was developed in a manner si mi lar 
to the program resulti ng in Teton . The source 
nursery included naturally occurring  hy bri ds 
between Cossack and three yellow-flowered 
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st ra i ns  from an ol d stand i n  Perk i n s County .  
Hansen col l ected t h e  yel l ow- fl owered st ra i n s 
near Semi pa l at i nsk and , i n  1 9 10  or  1 91 1 , 
d i str i buted tran sp l ants or seed to a ra ncher 
(Bul  525 ) . Other  pl ants in the nursery were 
obta i ned from Swi ft Current , Saskatchewan . 
Many pl ants were ev a l uated for l atera l 
spread i n g  by prol i ferat i ng root s .  Twenty­
t h ree cl ones were progeny tested fo r l atera l 
spread , g rowth habi t ,  speed of recov ery after  
cutt i ng and  res i stance to  bacteri a l  wi l t  and  
other  fo l i age and stem di seases . Ten pl ants 
were kept and pl anted in cl ose proxi mi ty so 
that they cou l d  c ross pol l i nate . Seed from 
the cross i ng was used for the synthet i c  v ar­
i ety Trav o i s ( Bu l  525 ) . Most of the breed i n g  
work for Trav o i s  had been comp l eted when Adams 
l eft the Ag ronomy Depa rtment i n  December 1 958 
to joi n the staff at Mi ch i gan State U n iv er­
s i ty .  M .  D .  Rumbaugh  rep l aced h i m  i n  1 960 
and comp l eted the dev el opment work . Trav oi s  
spread from prol i ferat i ng roots and had a s l ow 
regrowth characte ri st i c .  
Adams and Rumbaugh were ag ronomi sts and 
rel i ed on D r. Geo rge Semen i uk of the P l ant 
Pathol ogy Depa rtment for the d i s ease ev a l ua­
t i ons made i n  the dev el opment of both the 
cu l t  iv a rs Teton and T rav o i  s .  
Rumbaugh i n i t i ated a breed i ng program to 
dev el op a hi gh seed produc i ng pa stu re-type 
a l fa l fa that .wou l d  not cause rumi nants to 
bl oat . Though ne i ther Teton no r T rav oi s  had 
been known to cause  bl oat , it was fel t that 
they possessed the potent i a l . Both were poor  
seed producers . 
When Rumbaugh l eft the Experi ment Stat i on 
i n  Februa ry 1 97 7 , he had dev el oped two l i nes  
for poss i b l e  re l ease as new cu l t iv a r s .  T2-5 
was dev el oped from fiv e cl ones of Trav oi s  but 
i t  had more bl ue fl owers . D2 was a yel l ow­
fl owered synthet i c  produced from a l a rge num­
ber of yel l ow- fl owered pl ant s .  Both were 
sel ected for l ow ,  stab l e  foam v ol ume and hi gh 
seed product i on .  
Seed of both wa s pl anted at the North Farm ,  
nea r t he  An i mal Nut ri t i on U n i t ,  du ri ng the 
fa l l  of 1 9 7 7 .  They were grazed wi th  1 0  ewes 
on a 1 /4-acre pl ot to ev a l uate them for 
b l oat and grazi n g  pers i stance .  Both l i nes 
a re st i l l  bei ng e.i a l uated for poss i b l e  
rel ease . 
D u ri ng  th i s t i me South Dakota  materi a l s 
were i nc l u ded i n  th ree germp l asm re l eases , 
NC-83- 1 ,  NC-83-2 and C-3 .  Sev era l el i te 
b reed i ng c l ones were al so made av ai l abl e to 
other breeders . The Experi ment Stat i on par­
t i c i pated i n  test i ng and rel eas i ng Dawson 
a l fa l fa wh i ch was bred in Nebrask a .  
H I STORI CAL ACREAGE AND PRODUCTION 
The number of ac res harv ested for al l types 
of hay fl uctuated as l iv estock numbers changed . 
Ov er 4 mi l l i on deres were ha rv ested from 1 91 5  
to  1 92 5 ,  but t he  acreage was gradua l ly  reduced 
as the economy decl i ned .  Ac reage dec reased to 
l ess than 3 mi l l i on ac res du ri ng the depths  of 
the depress i on i n  the 1 930s . Many catt l e  
were s l aughtered because of the New Dea l fa rm 
program i n  the 1 930s , and t ractors rep l aced 
dra ft horses . 
Howev er ,  as l iv es tock numbers bu i l t  up i n  
the 1 940s and 1 950s , more acres of hay were 
harv est ed .  Du ri ng the 1 960s thousands of 
acres of perenn i a l  fo rages were pl anted i n  the 
Federa l So i l Bank P rogram, but cou l d  not be 
harv ested for hay .  Though ac res of forage 
c rops i nc reased , the number ha rv ested for hay 
dec reased.  
S i nce South Dakota farmers started pl ant i ng 
a l fa l fa ,  there has been a gradual  i nc rease i n  
the number of acres harv ested for hay . The 
ac reage reached the 1 /2 mi l l i on ma rk i n  1 920 , 
the 1 mi l l i on acre l ev el i n  1 952 , and 2 
mi l l i on i n  1 95 5 .  After that i t  fl uctuated 
between 2 and  2 1/2 mi l l i on ac res . 
The ye l l ow- fl owered al fa l fa s i mported at 
the turn of the centu ry ,  the concept of 
a l fa l fa as a range l egume expressed i n  1 91 3  
and the al fa l fa breed i ng prog ram i n augerated 
i n  1 947  resu l ted in the creat i on of the second 
and thi rd pastu re- type al fa l fa v a r i et i es e,, er 
dev el oped.  
The a l fa l fas were i nterseeded on nativ e 
pasture and range.  They i nc reased forage pro­
duct i on ,  improv ed forage qua l i ty and ra i sed 
the carryi ng capa c i ty of hundreds of thousands 
of acres graz i ng  l ands . 
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CHAPTER XXIV  
FORAGE GRASSES 
J .  G. Ross 
Almost the whole of South Dakota was a vast 
grassland prior to settlement , but the early 
settlers found that these native grasses did 
not adapt well as domestic grasses because 
seed could not be readily obtained , and stands 
were difficult to produce from the scanty seed 
that could be laborously harv ested. I t  is not 
surprising then that some of the first ev al ua­
t ions of crops at the new South Dakota Experi­
ment Station included forage grasses. 
PERSONNEL 
Grasses , like othr crops , were handled by 
botanists until 1908. After that date , they 
became the responsibility of agriculturists 
and agronomists. Though they were included 
in 5- and 6-year rotations , at the substa­
tions , little else was done , except for some 
species ev aluation tests conducted by C. J. 
Franzke in the 1930s , until after World War 
I I . Staff members who worked with forage 
legumes also worked with grasses until Sep­
tember 1947. At that time J. G. Ross was 
hired to work full-time with grasses. He 
superv i sect the work of eight graduate stu­
dents who worked with grasses. 
James B. Weber 
E. K. Marion 
Ronald T. Thaden 
Delmer F. Gross 
George L. Holborn 
Ping Fai Lo 
Arv id A. Boe 
Terry Heilman 
M.S. 
M.S. 
M.S. 
Ph.D. 
M.S. 
Ph.D. 
Ph.D. 
M.S. 
** -1972 
1970-1972 
11/1/69-7/1/73 
1971-1974 
1973-1977 
1976-1979 
1976-1979 
1977-1980 
SPEC IES EVALUATIONS 
The original 1888 fieldbook in which the 
first experiments were recorded has been pre­
serv ed and is a record of the difficulties 
experienced in establishing these first intro­
duced grasses at Brookings. This notebook was 
headed "Experimental Field No. 1. Comprising 
66 plots of Grasses and Grains." Each plot 
contained 1/8 acre. Notes were taken by John 
M. Aldrich , Assistant Entomologist , and Alvah 
George Cross , senior student from Yankton , 
associate editor of the "Collegian". They 
left meticulous notes on the performance of 
the grasses and legumes planted on April 30 , 
1888 , in "a light snow about 2 inches deep." 
Kentucky bluegrass came "first above ground" 
on May 21 and on April 30 , 1889 , was a "thin 
stand covering 1 /10 of ground , about 4 inches 
high and healthy." Orchardgrass , red top , 
timothy ,  meadow foxtail and fescues , to men­
tion just a few , were also tried. I n  all , 22 
species and varieties of grasses and legumes 
were tested. 
Smooth bromegrass was introduced into the 
United States from H ungary in 1884 and was 
tested at Brookings in 1890. Many different 
native and introduced grasses and legumes were 
ev aluated and analyzed chemi ca 1 1  y by James H. 
Shephard in 1894 to obtain an indication of 
their possible forage potential. These tabu­
lated compositions , however , could have con­
tributed very little to the livestock feeding 
management of that time , but it was one of the 
first efforts to rel ate forage quality to geno­
type of the grasses and heralded the forage 
quality work pursued in modern grass breeding. 
I n  1894 smooth bromegrass was indicated as 
the best of all the introduced grasses that 
had been tested up to that time. I n  an 1896 
field book it was noted of this grass that the 
"catch , stand and hardiness were all that 
could be desired." 
Seed of this species must have been av ail­
able at that time because Thomas A. Williams 
wrote in 1895 that seed could then be obtained 
from the "most highly recommended seed com­
panies." Seed of the grass must have spread 
rapidly because this was just 11 years after 
its introduction into the country. He re­
ported that smooth bromegrass had produced a 
paying crop ev ery year for 5 years and rated 
it above Timothy , red fescue , hard fescue , 
sheep 's fescue and red , white and alsike clo­
vers ( Bul 45). Williams left South Dakota in 
1896 to join the Division of Agrostology of 
the USDA. His successor was DeAlton Saunders. 
I n  1897 J. H. Shephard and E. C. Chillicott 
described experiments under irrigation at Mel­
lette , 20 miles north of Redfield. A total of 
36 grasses and clovers were pl anted on 1/4-acre 
plots on the Hunter-Salzer Farm by Williams or 
Chilcott. They included smooth bromegrass , 
several fescues , redtop , Kentucky bluegrass , 
ti mo thy , orcha rdg rass , several ryeg rasses and 
some grass mixtures. I n  addition , square-rod 
plots were seeded to 70 varieties of grasses 
and clovers for more precise comparisons ( Bul 
59). 
Among the mixtures tested , smooth brome­
grass and alfalfa was found to be superior. 
The total weight of dry hay from three cut­
tings was 10 ,800 lbs. This mixture was con­
sidered so outstanding that it was given the 
name "B romusa l" and was recommended as the 
highest producing forage mixture under irri­
gation ( Bul 59). 
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During the 1890s disastrous droughts in the 
central part of South Dakota created a concern 
that the forage supply be stabilized to a 
greater degree . Accordingly, the Highmore 
Substation was established to determine 
"drought resistant forage crops " for the 
region . 
In 1899 Saunders planted 50 1/4-acre plots 
to crops that might either be used for grazing 
or as harv ested forage. He pl anted smooth 
bromegrass, short-awned bromegrass, Nev ada 
bluegrass, K ing ' s  fescue, woodland ryegrass, 
giant ryegrass, slender wheatgrass and western 
wheatgrass from Wyoming and slender wheatgrass, 
bluegrama and silvery saltbushes from Montana, 
that had been collected in 1898 by Williams and 
Griffiths . Other perennials included smooth 
bromegrass, which was produced at Brookings, 
wild timothy, Canadian bluegrass, green needle­
grass and false couchgrass { Bul 66) . Saunders 
and L .  W .  Carter planted an addit ional 1 2  
variet ies of perennials and 1 5  annuals in 1900 . 
They included sev eral species of bromegrass, 
Washington bluegrass, French and Smarkand al­
falfa, sweetclov er sand and bitter vetch { Bul 
70) .  
In 1902 they concluded that Nevada blue­
grass, feather bunchgrass (green needlegrass), 
western wheatgrass and bromegrass gave promise 
of being useful for range renewal . Under dry­
land condit ions the merits of both smooth 
bromegrass, alone and in mixture with alfalfa, 
were recognized and recommended to ranchers 
and farmers . The superiority of annual sor­
ghum forage for winter feed and its value in 
stabilizing feed production during drought 
periods was demonstrated (Bul 74) . This type 
of forage crop e1 aluation cont inued unt il 
Saunders left the Experiment Station in 
October 1903 . He was succeeded by W .  A .  
Wheeler, another botanist . 
Early 1900s 
In 1904 Wheeler and Sylvester Bal z  planted 
a large number of square-rod plots of grasses, 
clovers and alfalfa at Highmore . They decided 
that the qual ity of barnyard millet (barnyard 
grass) was too low and that pearl millets were 
too late in maturity for Highmore . They also 
observ ed that proso millets were early matur­
ing (75-85 days) and drought-resistant . They 
were considered to be grain producers . Fox­
tail millets were later maturing (85-1 10 
days), leaf ier, and much better for forage, 
but not as drought resistant (Bul 96) . 
Though some of the forage crop development 
work cont inued, it appears that most of the 
plots were destroyed at Highmore in 1908 . 
Clifford Willis, Chief in Agronomy and Super­
intendent of Substat ions, rev ised the plot 
arrangement and installed 34 crop rotations . 
Only two 1 -acre blocks were left for grasses . 
He installed similar rotations at the new 
substations at Eureka in 1908 and Cottonwood 
in 1909 . At each location alfalfas, sweet­
clover and smooth bromegrass were included in 
the rotations . All three crops were seeded by 
different planting methods . 
Work with the various species of forage 
grasses was continued throughout the next few 
decades but emphasis during this period was 
mainly on food crops . In a field book used by 
Mathew Fowlds in 1915 and 1916 were notes on 
49 grasses such as timothy, meadow foxtail, 
redtop, tall oatgrass, orchardgrass, fescues 
smooth bromegrass, slender wheatgrass and 
western wheatgrass that were grown for obser­
vation . This e1 aluat ion work contributed to 
the spread of these species into the various 
areas where they were adapted in South Dakota. 
In these early years there was no estab­
lished procedure for varieties or excellent 
plant material to be released to the farmers . 
Therefore, research workers sent packets of 
material to any interested indiv iduals in 
hopes that the material would become estab­
lished and contribute to the economy . 
1930-1950 
During the drought years of the 1930s there 
was a great interest in establishment methods 
and species of grasses that could be used in 
reestablishing the grasslands that had been 
destroyed or abandoned croplands that needed 
to be regrassed . C .  J .  Franzke and A .  N .  Hume 
studied the various factors necessary to estab­
lish grasses, including the most adapted spe­
c ies in different parts of South Dakota, and 
also depth and rates of seeding . 
From 1936 to 1939 C .  J .  Franzke, in cooper­
ation with several Soil Conserv at ion Districts, 
planted grass adaptation trials at Vermillion, 
to represent the area with ov er 24 inches of 
average annual rainfall ; at Brookings and Helca 
for the 20- to 24-inch rainfall area; at High­
more for the 18- to 20-inch area ; and at Cotton­
wood, Winner, Pine Ridge and the U .S .  Dryland 
Experiment Stat ion at Ardmore for West River 
(Bul 361). 
Warm-season grasses best adapted to South­
east South Dakota were big bluestem, sw itch­
grass and grama grasses . The best cool-season 
grasses for this area were Kentucky bluegrass, 
reed canarygrass, smooth bromegrass and inter­
mediate wheatgrass . The best grasses for the 
20- to 24-inch rainfall area-vwere bromegrass, 
crested, western, intermediate and slender 
wheatgrasses, sw itchgrass, side oats grama and 
green needlegrass . 
For the Highmore area, crested wheatgrass 
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was the best fol l owed in order by western 
wheatgrass, Russ i an wi l drye and green need l e­
grass . The grasses best adapted for the West 
R i v er area were western wheat grass, green 
need l egrass, crested wheatgrass, Russ ian 
w i l drye, si de-oats grama, bl ue grama and 
buffal o-grass (Bu l  361) . 
O f  South Dakota 's 49 m i l l i on acres, 2 9  
m i l l i on were c l assed as grass l and i n  1 942 . 
Grass l and cov ered 80% of  West R i ver, 50% o f  
the 14 count i es just east o f  the riv er and 
35% of  the eastern count ies (Bul 361) . 
J .  G. Ross took charge of grass inv est i ga­
t i ons in 1947 . He pl anted ei ght grasses on 
i rri gated and non- irri gated l and on the Huron 
Dev el opment Farm in the spr ing of 1 94 9 .  N i ne 
grasses were p l anted under irri gat i on in  
spr ing and fal l o f  1950 .  Under irri gat i on, 
av erage hay y ie l ds in 1 951  and 1952 ranged 
from 1 . 15 to 1 . 65 t ons per acre . The 1952 
seed y ie l ds ranged from 2 1 0  to 366 p ounds per 
acre .  Smooth bromegrass and Ree wheat grass 
were the best hay producers and poorest seed 
producers wh i 1 e the rev erse was true for 
crested wheatgrass (C i r  107) . 
Sev eral rates of ni trogen fert i l i zer were 
app l ied to the 1 950 seed i ngs in  1 951  and 1 952 . 
When 40 pounds of  ni trogen per acre were ap­
pli ed, seed y ie l d was 250% h i gher for smooth 
bromegrass and Ree wheatgrass, 200% h i gher for 
tal l wheatgrass and 400% h i gher for crested 
wheatgrass . When the fert i l i zer rate was 
doubl ed, seed yi e l ds increased 325%, 305%, 
250% and 480% for the same grasses . Hay 
y ie l ds were increased by ni trogen app l i cat i on, 
but they were no hi gher than the yie l ds of an 
al fal fa-grass mi xture ( C i r  1 07 ) . 
1950-1 980 
In 1953 approx i matel y  43 m i l l i on acres pro­
v i ded rev enue from agri cul ture . About 14 . 6  
m i l l i on acres were i n  row crops and small 
grai n, 1 . 2  m i l l i on in tame grasses and l egumes 
and 27 . 2  mi l l i on acres in nat iv e grasses . It 
was suggested that acreages be reduced to 13 . 6  
m i l l i on for row crops and smal l gra ins and to 
23 . 7  m i l l i on for nat iv e grass . It was al so 
suggested that 5 . 9  mi l l i on acres be dev oted to 
tame grasses and l egumes, and the acreage of 
perennial crops be increased from 2 8 . 4  mi l l i on 
to  2 9 . 6  m i l l i on acres ( Bu l  427 ) . 
J .  G. Ross summar i zed 27 years of grass 
spec ies and v ari ety performance test i ng in 
1976 . At si x l ocat i ons, the hi ghest y ie l d i ng 
spec ies were intermed iate wheatgrass, smooth 
bromegrass and crested wheatgrass in that 
order . Crested wheatgrass produced more for­
age than bromeqrass at Cottonwood . Western 
wheatgrass y ie l ded about the same as crested 
wheatgrass and smooth bromegrass in central 
and western port i ons of the state . Orchard­
grass frequent l y  wi nter ki l l ed .  Reed canary­
grass and creepi ng foxtai l were adapted to wet 
areas and ta l l  wheat grass to sal i ne areas . 
The most product i ve  var iet i es were Achen­
back , L i nco l n ,  Sac and Saratoga smooth brome­
grass ; Oahe and Chief  intermed iate wheatgrass ; 
Nordan crested wheatgrass ; V i nal l Russi an wi l d  
rye ; Lodorm and Green Sti pa green needl egrass ; 
Garr ison creep ing foxtai l ;  Al kar and Largo 
tall wheatgrass ; and Ioreed and Front ier reed 
canarygrass . 
GRASS BREEDING 
Short l y  after W .  A .  Wheel er took charge of 
forage inv esti gat i ons at H i ghmore he ini t i ated 
a program in p l ant breed in g .  In 1 905 seed 
from di fferent sources was planted in hi l l s 
w i th equ i d istant spac i ng of 44 i nches . After 
emergence, plants were thi nned to l eav e  one 
p l ant per hi l l  for observ at i on (Bu l 96 ) .  
Records in  a 1906 f iel d book ind i cate that 
smooth bromegrass was hand l ed in this manner . 
A l so, a grass nursery was started at H i gh­
more in the spri ng of 1905. Rows were p l anted 
to seed from 0/ er 100 co l l ec t i ons made in 
Western South Dakota, during 1904 by W. A .  
t�heel er (Bul 96 ) .  
Breed i ng work wi th sl ender wheatgrass and 
western wheatgrass was al so undertaken in  con­
junct i on wi th extensiv e test i ng and obse rv a­
t i ons of v ari ous introduced spec ies of grasses 
to determ ine the ir  adaptat i on .  Th is  was the 
f irst actual grass breed i ng inv olv ing sel ec­
t i on and e1 al uat i on of indiv i dual p l ants in  
South Dakota for wh i ch records can be found . 
The v al ue of these v ari ous forage crops for 
th is  area was demonstrated and farmer accep­
tance of the spec ies and stra ins was in­
fl uenced by the work at Hi ghmore . 
Ree Wheatgrass 
Ree intermed iate wheatgrass was introduced 
by the USDA from Lenningrad, Russia, in 193 2 .  
C .  J .  Franzke obta ined seed from the Soi l Con­
serv at i on Serv i ce in the fal l of 1 937 and 
p l anted i t  in a wheatgrass nursery at Brook­
ings and at sev eral l ocat i ons in the plant i ngs 
made cooperat i ve ly  wi th the SCS . I t  had l arge 
seeds, was easi ly estab l i shed, and yie l dw ise 
was super i or to the other wheat grasses . He 
i ncreased the seed and rel eased i t  as a 
v ari ety in  1 945 ( Bu l  58) . 
Most grass var iet i es were dev el oped for a 
spec ial purpose . P l ants wi th the desi rab l e  
characterist i cs were obtai ned by mass sel ec­
t i on .  They were then p l anted in a nursery 
where they cou l d cross po l l i nate wi th one 
another . Seed from al l p l ants was harv ested 
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and bulked. I t  became the seed of the new 
v ariety. 
Homesteader Bromegrass 
Franzke or Erickson collected seed from sev ­
eral farmer fields of smooth bromegrass that 
had been growing 4 0  years or more. Plants from 
this seed were growing under test when Ross 
arriv ed at SDSC. He selected fiv e  of the 
plants and used them to produce the synthetic 
v ariety , Homesteader , that was released in 
1951. I t  prov ided a source of adapted forage 
seed during the 1950s. 
Oahe I ntermediate Wheatgrass 
Oahe intermediate wheatgrass was dev eloped 
to obtain a high seed yielding v ariety. Ross 
selected high seed producing plants in a nur­
sery of self- and open-pollinated progenies 
of Ree wheatgrass. After two generations of 
polycross testing and selection for high seed 
set , forage yield and rust resistance , four 
clones were chosen. They were planted to­
gether and allowed to cross pollinate. The 
bulk seed from the four clones became breed­
er 's seed for the synthetic v ariety that was 
released in 1962 (Bul 506). Oahe had large 
seeds and both high forage and seed produc­
tion. A seed production area was established 
in South Central South Dakota , particularly 
around Wagner. It is estimated that at least 
$200 , 000 worth of seed was exported annually 
from the state for sev eral years. 
Summer Switchgrass 
Su�mer switchgrass , a warm-season v ariety , 
was dev eloped to prov ide a supplemental pas­
tu re for a bromegrass-alfalfa pasture. The 
bromegrass-alfalfa combination was unequalled 
for spring and fall grazin g ,  but the cool­
season bromegrass was somewhat dormant during 
July and August. Materials from collections 
of switchgrass were supplied by Dr. L. C. 
Newell from the Univ ersity of Nebraska for 
ev aluation at Brookings. Ross selected plants 
from a collection made near Nebraska City 
because of their high forage and seed produc­
tion. They were used to produce a synthetic 
v ariety that was released in 1963. Summer did 
much to promote the concept of long season 
tame pasture. Higher gains of beef per acre 
were obtained by rotating adapted v arieties 
of spec ies physiologically adapted to each 
part of the growing season--cool-season 
spec ies during cool weather and a warm-season 
grass in warm weather. 
Rebound Bromegrass 
Another way of meeting the need for a more 
productiv e  grass i n  mid-summer was to dev elop 
a strain of the normally cool-season smooth 
bromegrass that grew during the surrrner when 
bromegrass normally became dormant. A space­
planted nursery was established during the 
fall of 1970. I t  included 5 , 623 plants of 
South Dakota 7 and 29 , 039 plants of Saratoga , 
a New York cult iv ar rel eased for its regrowth 
characteristics. They were compared with 
creeping foxtail , reed canarygrass and or­
chardgrass. I n  1971 smooth bromegrass plants 
that showed good regrowth after cutting were 
selected and eJ al uated for photosynthetic rate 
and for regrowth in the greenhouse. 
Thirty-two genotypes were selected and 
planted in replicated 2- by 10-foot vegeta­
tiv e  plots. They were harv ested twice dur­
ing the first season and four times during 
the second , and they were e; aluated for 
forage and seed yield as well as for re­
growth capabilities. 
Four genotypes from Saratoga were selected 
and placed in isolation to produce synthetic 
seed which was tested in forage experiments at 
Brookings , Redfield and Rapid City. The 4-
clone synthetic was designated as a pasture 
v ariety and named Rebound for its excellent 
ability to produce regrowth after being har­
v ested. It was released in 1978. Hopefully , 
it will produce forage for grazing during the 
hot summer months when most bromegrass v arie­
ties are generally somewhat dormant. 
Cottonwood Bromegrass 
During the 1970s it appeared that a grass 
adapted to the 14-inch rainfall area would be 
needed to reseed the 1.25 million acres of 
rangeland that had been plowed in 1973 and 
1974 after acreage controls of the Wheat Sta­
bilization program were remCN ed. Ross and 
Holborn collected materials of smooth brome­
grass from fiv e  patches that were growing on 
the hillsides of the Cottonwood Field Station. 
The materials were planted in a nursery at 
Brookings and allowed to cross pollinate. 
Seed harv ested from the most desirable pl ant 
was increased and released in 1979 as the 
v ariety Cottonwood. 
Other Varieties 
Creeping foxtail was adapted for use as a 
forage crop in wetlands that flooded in the 
spring. Garrison , the best v ariety , had a 
tendency to "shatter" and drop its seeds be­
fore harv est. Selections were made for v igor 
and seed retention. The best fiv e  plants were 
made into the synthetic v ariety , Retain , that 
was released in 1979. 
The greatest drawback to the use of warm­
season grasses is the diff iculty of establish­
ment so the grass could be utilized the second 
year after seeding. Large-seeded strains of 
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switchgrass and big bluestem are now being 
ev aluated for possible release. 
GRASS VARIE TIES DEVELOPED IN SOUTH DAKOTA 
Variety 
Ree 
Homesteader 
Oahe 
Summer 
Rebound 
Cottonwood 
Retain 
Crop 
intermed iate wheatgrass 
smooth bromegrass 
intermediate wheatgrass 
switchgrass 
smooth bromegrass 
smooth bromegrass 
creeping foxtail 
Year of 
Release 
1945 
195 1  
1962 
1 963 
1978 
1979 
1979 
Oahe intermediate wheat grass, Summer 
switchgrass and Teton and Travois alfalfa 
revolutionized the pasture improvement and 
management programs in the state . 
A mixture of Oahe and either Teton or Tra­
vois with a good variety of smooth bromegrass 
prov ided the most productive cool-season pas­
tu re ev er used in South Dakota. Summer pro­
v ided the most highly productive perennial 
warm-season pasture. By grazing cool-season 
and warm-season pastures rotationally , a high 
level of production was maintained OJ er a 
6-month period. 
The development of Rebound smooth bromegrass, 
which is less dormant during hot weather than 
other bromegrass species, may make it possible 
to use one tame pasture that is highly produc­
tive all the grazing season. Also, the dev elop­
ment of Cottonwood bromegrass may make it possi­
ble to have highly productive tame pastures in 
the areas generally devoted to range. 
MAKING HAY IN THE 1 920s  
Hay rake u sed t o  rake mowed hay int o  wind rows 
and "bunch" t he windrows . 
Over shot hay stacker . 
Buc k  rake u sed t o  move  hay f rom windrow t o  hay 
stac ker . 
Hay rac k u sed t o  hau l hay f rom stack  t o  f eed ing 
area . 
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CHAPTER YJ..V 
PASTURES 
Prior to 1900 native grasses were the 
principal ,  and i n  many instances , the only 
feed used for all livestock producti on. How­
� er ,  in the ol der more settl ed areas , the 
native grasses were fast di sappeari ng and 
bei ng rep l aced by infer i or introduced grass 
such as bl uegrass, fescue and worthless weeds. 
The pri mary causes were ov erstocki ng and 
tramp l i ng (Bul 81). 
Ov erstocking was difficult to avoid. If 
enough stock were kept to utili ze feed dur­
i ng flush periods of growth , they ov ergrazed 
the pasture during less productive peri ods. 
On the other hand, if onl y  enough l ivestock 
were kept to properl y  stock the pasture 
dur i ng dry weather, the grass made such 
rank growth during more favorab l e  growing 
peri ods that it was unpalatable and l ive­
stock did not graze it duri ng dry peri ods 
(Bul 81). 
In 1903 E. C. Chi lcott reported that unde­
sirab l e  weeds and grasses had been remov ed 
from the low lyi ng college pastures by grazi ng 
sheep with the cattle and horses duri ng 1900-
1902. He suggested that five or si x head of 
sheep for each cow be used to renovate weedy 
pastures and that the number of sheep be re­
duced after the weeds had been exterminated 
(Bul 8 1). 
PASTURE RESEARCH 
The first pasture research was conducted by 
an agr icu l turist. Animal Husbandmen grazed 
alfal fa i n  1912 and dai rymen tested s� eral 
annual or b ienni al crops i n  the 1930s and 
1960s. Agronomists became involved in  pas­
ture research in  1948. 
Smooth bromegrass had been grown at the 
Experi ment Stati on si nce 1890. Duri ng the 
earl y years it was used exclusively for meadow 
and seed but, starting in 1900, Ch ilcott 
tested it as a pasture grass. By 1903 i t  had 
prov en to be the best grass yet tested for 
that purpose. 
Smooth bromegrass started early i n  the 
spring (6 to 8 i nches tal l  by May 11) , made a 
tough sod , was not eas i ly kil l ed by cl ose 
grazi ng or tramp l i ng, competed strongl y  wi th 
weeds and inferior grasses , remai ned green 
late in  the fall , and was greed ily eaten by 
a l l  ki nds of stock. It produced well on both 
up l and and bottom land but became turf-bound 
the th ird or fourth year after sowing. It was 
bel ieved that i t  wou l d  be desi rable to ei ther 
"break it" up or use it for pasture after 
cutt i ng three or four crops of seed or hay 
(Bul 81). 
By 1903 it was bel i eved that alfalfa coul d  
be successfull y grown i n  nearl y  al l parts of 
the state, east of the Mi ssouri River , and 
some areas west of the River, but it was not 
adapted to hi gher uplands under l a i d  wi th hard , 
clayey subsoi ls. E. C. Chilcott suggested 
alfalfa could be used as a pasture or soil i ng 
(now cal l ed green chop) crop (Bul 81). 
ANIMAL HUSBANDRY RESEARCH 
During the early summer of 1912 , J. W. 
W i lson started experi ments in  wh i ch yellow­
flowered al fal fa was used as pasture for 
cattle and sheep and a soi l ing crop for swine. 
A l fal fa hay was palatable to sheep and they 
preferred i t  to sweetcl over for pasture. Hogs 
fed a soi l ing crop and corn gai ned 28 more 
pounds in  41 days with alfal fa than with bro­
megrass as the soil i ng crop (Bul 141). 
In 1940 the State Land Use Planning Com­
mi ttee requested that the Experiment Station 
assembl e  grazi ng capaci ty information for the 
state. The Animal Husbandry Department , in  
cooperati on wi th the Soil Conserv at ion Ser­
vice , conducted surv eys in  1940 through 1942 
and in 1 946 (Ci r  70). 
In 1946 there were 28 milli on acres of 
grassland in South Dakota. The state was 
div i ded into 19 range and pastures areas that 
fell i nto four natural areas in  which recom­
mended grazi ng management and treatment prac­
t ices were s imilar (Cir 70). 
The eastern area included a stri p about 60 
m iles wi de al ong the eastern edge of the 
state. The most desi rable species included 
the native tal l grasses--big bl uestem , sw i tch­
grass , porcup i ne grass and green needl egrass , 
native mi d-grasses--little bl uestem , si deoats 
grama , needle and thread, and western wheat­
grass , and introduced species--crested wheat­
grass , smooth bromegrass , Kentucky bluegrass , 
reed canarygrass and al falfa. 
An east central area included the remai nder 
of the East R iver area. Al fal fa, b l uegrass , 
and reed canarygrass were not i ncluded in  thi s  
area and smooth bromegrass was not inc l uded 
for counti es borderi ng the Missouri  River. 
The tall grasses were more important than mid­
grasses in eastern counties of the area wh i l e  
the reverse was true in  western counties (Ci r  
70). 
All the West River area except the Bl ack 
H i lls regi on was inc l uded in a third set of 
management recommendati ons. Crested wheat­
grass was the onl y  introduced species i n­
cl uded. Though tal l  grasses were desi rab l e ,  
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they became increasi ng less i mportant mov i ng 
from east to west. L i kewi se mi d-grasses were 
more i mportant i n  eastern counti es than i n  
western counti es of the area , wh i le the 
rev erse was true for shortgrasses bluegrama 
and buffalo grass. 
Recommendati ons for the Black H i lls area 
i ncluded smooth bromegrass , ti mothy , Kentucky 
bluegrass and more tall and m id-grasses ;  but 
no short grasses (C i r  70). 
For 30 years the Ani mal Husbandry (now Ani ­
mal Sci ence) Department conducted extensi v e  
Range Management Studies at the Range F ield 
Stat i on near Cottonwood , the Antelope Range 
F i eld Stat i on i n  Hardi ng County , and other 
locati ons. Enough data were collected to f i ll 
a book. No  attempt has been made to summari ze 
it  here. 
DAIRY RESEARCH 
Duri ng the 1 920s Manley Champli n  noted that 
dai ry cattle walked across the yellow- and 
wh i te-blossomed sweetclov er pastures on the 
Viv i an Substati on to graze alfalfa. They 
somet i mes passed up the alfalfa to graze 
nati v e  grass (Bul 253). 
From 1 927 to 1 93 1  T. M. Olson and B. L. 
Robinson , of the Dairy Department , compared 
alfalfa , sweetclov er ,  and sudangrass for pas­
ture for dairy cows. They concluded that 
dai ry producti on per day was hi ghest on sudan­
grass dur ing July and August , but that total 
producti on was h i gher from alfalfa and st i ll 
sl i ghtly hi gher from sweetclov er. Total TON 
and net prof it  were hi ghest from sweetc l av er , 
followed by alfalfa and sudangrass (Bul 265). 
The experi ment cont i nued unt i l  1 937. 
Results obtai ned the f irst 3 years were con­
f i rmed and other i nformat i on obtai ned. Both 
the legumes caused bloat ing ;  cows li ked sudan­
grass the best and sweetclov er was the least 
palatable; average number of graz i ng days was 
67 for each legume and 5 1  for sudangrass (Bul 
324). 
Dur ing the 1 960s and 1 970s Howard Voelker 
of the Dai ry Department conducted sev eral 
grazi ng studies at Brooki ngs. 
Da iry cows were grazed on P i per sudangrass , 
a sudan hybri d and a sorghum-sudan hybr id. 
Each prov ided 1 09.5 cow days of grazi ng. M i lk 
producti on was s i m i lar from P i per sudan and 
the sudan hybr id  and sl i ghtly hi gher than from 
the sorghum-sudan hybrid. The cattle consumed 
two th irds of the forage from P i per sudan , 
ov er half of the sudan hybri d and less than 
half of the sorghum-sudan hybri d ,  i nd i cat i ng 
that Pi per was most palatable ( Farm & H ome 
Research , 1 968). 
Dairy yearli ngs grazed on the same three 
types of pastures planted in  6- , 12- and 36-
i nch rows. Narrow rows produced the most for­
age and had less weed compet i t i on but there 
was less trampli ng i n  the wi de rows. The hi gh­
est yi elds of dry matter for the three pastures 
were obtai ned from the sudan hybri d i n  12- i nch 
rows. H i ghest yi elds for the sorghum-sudan hy­
bri d  and P i per came from 6-i nch rows but they 
were only 75% to  80% as h i gh as for the sudan 
hybr id  i n  wi der rows (Farm & H ome Quarterly , 
1 968). 
Soybean-sudangrass pastures were grazed from 
June 25 to September 1 6. The pasture was div i ­
ded into fiv e parts and 1 0  cows per acre were 
rotated dai ly. Pasture produced 5 , 073 pounds 
of m ilk for a net prof it  of $77.00 per acre. 
The same crop used as hay produced 3 , 672 pounds 
of m ilk and a net prof it  of $ 17.85. 
Voelker and C. R. Krueger grazed Summer 
sw i tchgrass and a sorghum-sudan hybr id  w i th 
dai ry cattle at Brooki ngs for 2 years. Dur ing 
the fi rst year each pasture produced 93 cow 
days of graz i ng per acre , but , sw i tchgrass 
only produced 52 cow days and the sorghum­
sudan hybri d 67 cow days of graz i ng i n  the 
second year. Cows on sorghum-sudan produced 
1 0% more m ilk per acre the fi rst year and 25% 
more the second , than those that grazed 
sw i tchgrass. 
PASTURE RECOMMENDATIONS 
Sev eral pasture mi xtures were recommended 
for v ari ous areas of the state in 1 950 and 
1 953. Recommendati ons were based pri mari ly on 
forage yi elds of sev eral grass speci es at 
Brook i ngs and the three substati ons at H i gh­
more , Eureka and Cottonwood. Results ind i ­
cated wh i ch speci es were most producti v e  i n  
the v ari ous areas. 
Pasture mi xtures recommended in  1 950 for 
the East R i v er area i ncluded grasses and 
legumes. Two or more adapted speci es gav e 
h i gher yi elds than one speci es grown alone. 
Grasses in  the mi xture gav e better eros i on 
control , i mprov ed so i l  structure , and reduced 
the chance of bloat. Legumes prav i ded ni tro­
gen for the grasses and produced forage w i th 
h i gher prote in  content (C i r  8 1). 
The recommended mi xture for the Black H ills 
reg i on and the eastern two ti ers of count ies 
i ncluded smooth bromegrass , Ree wheatgrass and 
alfalfa or sweetclov er. An alternati v e  m i x­
ture included ti mothy , red clov er and a small 
amount of wh i te clov er. 
The pri mary mi xture was the same for the 
James Riv er area but crested wheatgrass and 
alfalfa or sweetclov er were included i n  an 
alternate mi xture. 
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For the two tiers of counties east of the 
Missouri Riv er Ree wheatgrass and alfalfa or 
sweet clov er were recommended in Mixture A. 
Smooth bromegrass replaced the wheatgrass in 
Mixture B and crested wheatgrass replaced it 
in mixture C (Cir 81). 
Mixture C was suggested as mixture A for 
West Riv er in 1953 and Western wheatgrass was 
a dded to the mixture as an alternativ e  (Bul 
427). 
AGRONOM I C  RESEARCH 
Starting in 1948 gra zing studies , using 
beef  cattle on introduced grass and legume 
species , were conducted jointly by the Agron­
omy (now Plant Sc i ence) and Animal Husbandry 
( now Animal Science) Departments. Though an 
a gronomist was the project leader , most deci­
sions concerning the cattle were made by an 
animal husbandman. 
Agronomy Personnel 
Sta ff Members 
Dr. \✓ • �J . \✓orzel la* 1951-1958 
Dr. R. A. Moore* 1959-1969 
Dr. C. R. Krueger* 1970-1973 
Dr. J. E. Green* 1974-1976 
Dr. F. R. Vigil* 1977-
Glenn Embry 1977-1978 
Graduate Students 
L aurel H owe M.S. 1962-1963 
Donald T. Winch M. S. 1965-1967 
L oren Romann Ph.D. 1967-1970 
Roger �Ji ckst rom M.S. 1967-1969 
C. M. Smith Ph.D. 1968-1971 
Richard A. Lockert M.S. 7/69-1972 (1974) 
Lloyd H. Hansen M.S. 1969-1972 
Lev i Akunbaweni M.S. 1978-1980 
Stev e Fransen Ph.D. 1978-
*P raj ect leader. 
Huron Dev elopment Farm 
The first pasture research inv olv ing beef 
production was conducted on the Huron Dev elop­
ment Fa rm from 1948 to 1952. Sev en different 
pastures were gra zed with high grade yearling 
Hereford steers and heifers. They included 
nativ e  pasture , fertilized nativ e ,  and alfalfa­
brome on dry land; and brome-Ree wheatgrass , 
alfalfa-brome , al fal fa-Ree-brome and a mixture 
o f  sev eral grasses and clov ers under i rri g a-
t ion. Beef gains for the sev en pastures 
ranged from 94.8 to 357.5 pounds per acre. 
These gains , howev er , did not reflect the 
death loss from bloat on the alfalfa-Ree-
brome pasture in 1952 and from the mixture 
of alfalfa and sev eral grasses and clov ers 
in 1951 and 1952 ( Cir 107). 
Brookings and Newell 
Two 5-year experiments were conducted on 
the east 40 acres of the "Olson Eighty" across 
the road  from the Agronomy Farm. A 3-year 
study with irrig ated pasture was conducted on 
the Newell Field Station. 
The first Brookings study , by W. W. 
Worzella , was conducted from 1951 to  1955. 
Yearling Hereford steers were gra zed on (1) 
fertilized bromegrass , ( 2) alfalfa-bromegrass , 
(3) soybean-sudangrass , and (4) winter rye­
sweet clov er. 
One animal was lost from bloat during the 
first year of grazing on the alfalfa-brome­
grass mixture. This pasture annually produced 
an av erage of 308 pounds of beef per acre for 
5 years while the fertilized bromegrass pas­
ture produced only 236 pounds. 0v er a 4-year 
period the soybean-sud an pasture produced an 
av erage of 147 pounds of beef from 1.28 tons 
of fora ge per acre (Farm and Home Quarterly , 
1958). 
Fiv e yea rs later , from 1956 to 1960 , smooth 
bromegrass and Ree wheatgrass were each mixed 
with Teton alfalfa and gra zed with yearling 
Hereford steers. Each pasture was div ided 
into tw o equal parts and rotationally grazed. 
One-half of the pasture was gra zed four times 
and the other hal f ,  three times. Cattle 
were remov ed from the pasture in September. 
The smooth bromegrass-alfalfa pasture produced 
an av era ge of 194 pounds of animal gain and 
0.85 ton of hay per acre OJ er the 5-year 
period. The intermediate wheat-grass-alfalfa 
pasture av eraged 209 p ounds of animal ga in and 
0.83 tons of hay. There were no losses from 
bloat. These pastures prov ided 1 animal unit 
month of grazing for 4.5 months or 4.5 animal 
unit months of grazing. 
At Newell J. R. Johnson gra zed tw o irri­
g ated pastures from 1965 to  1967. The smooth 
bromegrass-orchardgrass-alfal fa pasture pro­
duced an av erage of 3 34 pounds of beef per 
acre ov er the 3-year period while the grass 
without alfalfa produced 275 pounds of gain 
( Farm and H ome Quarterly , 1968). 
The v alue of  alfalfa depended on the price 
of beef. If beef were worth $30  per hundred 
pounds , the al falfa increased net income by 
$28.85 per acre at Brookings and $39.70 at 
Newell. 
Since these trials indicated that 60 to 70 
pounds of beef per acre could be raised if 
alfalfa were included in the mixture , it meant 
that an operator could a fford to annually lose 
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from bloat or other causes a 900- to 1000-
pound animal on ev ery 15 acres without actual­
ly losing money. If he did not lose an animal 
on each  15 acres each year then the alfalfa 
increased his net income. 
PASTURE RESEARCH CENTER 
The Pasture Research Center was located 
near Norbeck in Faulk County. The farmstead 
was 10 miles north, 3 m iles west and 1 /2 mile 
north of the city of Faulk on the SE 1/4 of 
Sec 19, T 120 N, R 69 W. The 2665-acre ranch 
was leased from Curtis Wik in 1965 for a 
period of 10 years for $4.70 per acre. The 
lease was renewed for a 5-year period in 1975 
for $10.00 per acre and again in 1980 for 
$12.50 an acre. 
Nor t hwest v iew of Pasture Re search Cen t er . 
Stat ion Personnel 
Four men have serv ed as Superintendent of 
the Center. 
Gary Haywi ck 
James E. Olson 
Dale Curt is 
Don Huber 
6/1965-1/1970 
1/1970-1/1971 
1/1972-6/1979 
7/1979-
H istory of the Pasture Research Center 
R .  A. Moore 
The Pasture Research Center was established 
in 1965 to prov ide opportunit ies for studying 
ways of improv ing pasture and forage produc­
t ion. Although it was anticipated that much  
of  the results would be useful statewide, a 
site was selected that was more typical of a­
bout a 20-county area in Central South Dakota. 
Several farms and ranches were looked at 
before deciding on the Wik property in Faulk 
County, near Norbeck. This unit consisted of 
about half rangeland and half cropland. Ap­
proximately 400 acres were initially kept for 
crop production and the net returns were com­
pared with  those from pasture and forage 
crops. In recent years much of the 400 acres 
has been used for addit ional pasture ev alua­
t ions. 
R . A . Moor� & B . Ha iwick a t  Pa sture Research Cent er . 
In 1965 a $90,000 federal grant was re­
ceived to study "The Effic iency of Beef Cattle 
Production in South Dakota With  Various 
Methods of Land Use and Cattle Management." 
This prov ided the means for the establishment 
of the center. 
Three hundred uniform Hereford heifers were 
purchased from one herd and this ·group became 
the basis for the cow-calf operation used to 
evaluate nat ive pastures, short-season tame 
pastures, and a full-season tame pasture 
series. The cows were wintered at two levels 
of nutrition and kept on the same winter level 
and summer pastures during the ent ire length  
of  the 10-year study. 
Researchers were interested in the effect 
on the reproductive performance of the cows as 
indicated by number of calves, weights of 
calves, and total beef produced per acre. It 
was a cooperative project with Plant Science, 
Ag Engineering, Animal Sc ience, Economics and 
Horticulture and serv ed as a field laboratory 
for many students. 
The experiments were designed to determine 
the most eff ic ient system of sustained land 
use for the production of beef cattle. Though  
most of the ranch was used for grazing trials, 
several hundred acres were dev oted to the pro­
duction of corn and alfalfa to prov ide silage 
and hay for the cattle herd during the winter. 
Half of the cows from each  of three pasture 
systems were fed on a maintenance ration when 
not on pasture and the other half on a below 
maintenance rat ion calculated to let them lose 
100 to 200 pounds of weight during the winter. 
Animal scientists took blood samples and kept 
other records needed to ev aluate the di fferen­
ces between the rations. Economists also used 
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production records for use in calculating 
costs and returns. 
Pasture Systems 
Three pasture systems were tested : { l) 
native pasture, {2) short-season tame pasture, 
and (3) a full-season tame pasture series. 
All tame grass pastures were established in 
April 1965, except for switchgrass which was 
planted in June 1968. 
System 1 was native grass that was con­
sidered to be in fair to good condition and 
consisted mainly of Kentucky bluegrass, wes­
tern wheatgrass, bluegrama, and green needle­
grass. Sixteen cow-calf pairs grazed in each 
of the eight 96-acre pastures (four pastures 
for each wintering ration) . 
System 2 was a short-season pasture that 
contained Auchenbach smooth bromegrass, Oahe 
intermediate wheatgrass, and Teton alfalfa 
(BIA). Each of eight 32-acre pastures was 
grazed by ten cow-calf pairs. 
Hereford cows on B IA pa stu r e .  
The full season series pasture system in­
cluded four pasture mixtures. Nordan crested 
wheatgrass was seeded in 8-acre pastures for 
grazing in early spring. The same BIA m ixture 
used in the short-season pasture was seeded in 
12-acre paddocks for use in late May and June 
and again in August and September. Piper 
sudangrass was seeded in 6-acre pastures for 
grazing between July 10 and August 20. After 
2 years, Summer switchgrass was used to re­
place the sudangrass. Vinall Russian wild­
rye was seeded in 8-acre paddocks for 
grazing after mid-September. The 34 acres 
prov ided pasturage for 10 cow-calf pairs 
except that only 6 pairs grazed the switch­
grass. 
As the grazing season progressed the 
stocking rate was adjusted with the "put and 
take" system so as to utilize all the forage 
w ithout av ergrazing the pastures. 
A uniform group of 300 Hereford heifer 
calves was purchased in November 1965 and bred 
to calve as 2-year olds in the spring of 1967. 
They were bred by artificial insemination, and 
closely related clean-up bulls were used to 
maintain unform ity in offspring and reduce 
genetic variability. 
Grazing experiments began in 1967 and end­
ed in 1974. Though the grazing season varied 
somewhat from year to year the av erage season 
was May 17 to Nov ember 5 for native grass, 
May 25 to October 2 for the short-season 
pasture, and April 22 to Nov ember 2 for the 
long-season series of pastures. Average 
grazing seasons for the various pastures in 
the series in system 3 were April 22 to June 
2 for crested wheatgrass, June 3 to July 14 
and August 20 to September 19 for the BIA, 
July 15 to August 19 for switchgrass, and 
September 20 to November 2 for Russian 
w i  l drye. 
Native grass in System 1 prov ided 0.96 ani­
mal unit-months per acre {AUM/A) of grazing in 
172 days. Calves gained 1.58 pounds per day 
for a total of 272 pounds per calf. l.Jith an 
85% calf crop this was 38.8 pounds of gain per 
acre. 
BIA in System 2 prov ided 1 .33 AUM/A of 
grazing in 130 days. Calves gained 1 .69 
pounds per day for a total of 220 pounds per 
calf and 60.1 pounds per acre. 
The series of several grass species in 
System 3 prov ided 1.74 AUM/A of grazing in 194 
days. Calves gained 1 . 61 pounds per day for a 
total of 312 pounds per calf and 64.5 pounds 
per acre. 
The BIA, grazed intensively during the 3 
periods of maximum growth, in System 3 pro­
v ided 1.99 AUM/A of grazing for 73 days which 
was about 50% h igher than the same pasture 
grazed less intensively OJ er a longer period 
in System 2. 
Also a combination of BIA and switchgrass, 
in System 3, produced 3.92 AUM/A of grazing 
during 109 days which was almost three times 
as high as obtained from B IA alone in System 
2. 
The most AUM/A, highest total gains, best 
gains per acre, and second best gains per day 
were obtained from the series of tame pastures 
in System 3. Though animal production was 
best on System 3, costs of production were 
also the highest. 
W ith a 92% calf crop the best returns were 
obtained with a short-season tame pasture and 
a long season of hay in the drylot. W ith only 
85% calf crop best returns were obtained from 
native pastures, emphasizing the importance of 
good cow management especially on high priced 
pastures. Regardless of management, howev er, 
the series of tame pastures did not appear to 
be economically feasible, primarily because 
of the cost of fertilizer required for pas­
tures that did not include alfalfa in the 
mixture. 
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Warm-Season Pastures 
Frequently warm-season grasses such as 
little bluestem and sideoats grama were domi­
nant on steep slopes and on weakly dev eloped 
South Dakota soils. Big bluestem, switch­
grass, and Indiangrass were warm-season 
grasses that were dominant on deep soils with 
favorable moisture in high range conditions 
in Eastern South Dakota. These grasses made 
excellent mid-summer pastures. 
Sev eral warm-season grasses were grazed 
w ith yearling steers from 1971 to 1973. 
Pawnee big bluestem produced the most days of 
grazing followed by Nebraska 28 and Summer 
switchgrass, Pierre sideoats grama, and Holt 
yellow Indiangrass. Indiangrass, on the other 
hand, was the most nutritious. Steers grazing 
it gained 2.4 pounds per day compared to 2.0 
for the switchgrasses and sideoats grama, and 
1 .5 for big bluestem. Steers on switchgrass 
produced slightly more pounds of beef ( 1 .28) 
per acre than big bluestem, and about 25% more 
than Ind iangrass and the midtall sideoats 
grama . 
Growing and Finishing Steers 
In 1975 an additional federal grant of 
$ 146,000 prOJ ided an opportunity to change 
d irections in the major research effort and 
to continue the center for another 5 years. 
F. R. Vigil 
The object iv es of a study conducted from 
1977 to 1979 were to develop the most effi­
cient system of using pasture for beef cattle 
production. Hereford steers grazed on ( 1) 
native range (2) native range interseeded with 
T rav oi s alfalfa and (3) a series of seasonal 
tame pastures of crested wheatgrass, brome­
grass-alfalfa, sudangrass, and Russian wild­
rye. Pastures were supplemented with three 
lev els of energy--corn at 0, 0.05 and 1 .0% of 
body weight each day. 
0v er the 3-year period pasture systems 2 
and 3 produced 50% more ( about 45 pounds) beef 
per acre. Average daily gain was increased 18  
and 25% by  the two lev els of energy 
supplementation. 
Interseeding 
During the 1960s M. D. Rumbaugh and R. A. 
Moore conducted numerous result demonstrations 
on improvement of range or pasture by inter­
seeding with alfalfa or an alfalfa-grass mix­
ture. They built special interseeding equip­
ment that cut small furrows in the sod and 
planted the seed in the bottom of the furrows. 
Alfalfa prov ided nitrogen for the grasses and 
forage yields were increased. 
J. E. Greene used an interseeder built by 
the Agricultural Engineering Department around 
1970 to interseed three 1 00-acre pastures on 
the Pasture Research Center in 1975. They 
were used for the beef production studies con­
ducted by Vigil. 
Pastu r e  int erseed er bu ilt  in 1 97 0 .  
F. R. Vigil and T. S. Chisholm of the 
Agricultural Engineering Department built 
another machine in 1979. 
Pa stu r e  int er seed er bu ilt in 1 97 9 .  
POTENTIALS FOR INTERSEEDING 
F. R. Vigil 
South Dakota calculations, based on pasture 
research studies, estimate that if 8% of the 
state 's range and pastureland ( 1 5% east and 5% 
west of the Missouri River--2 million acres) 
would be improved through interseeding, the 
potential benefit to the state, through 
increased beef production, would approximate 
20 million dollars per year. 
Although interseeding offers a tremendous 
potential for increasing pasture and rangeland 
productiv ity, the practice has not progressed 
as fast as it could. An important considera­
tion in this delay has been the lack of a 
suitable drill for use in semi-arid env iron­
ments. The drill has to operate under adv erse 
site conditions (rocky, heavy soils, sloping, 
etc.). It has to control the existing vegeta­
tion long enough to allow the seeded plants a 
chance to become established and it should 
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conserv e moi sture .  An i nterseeder that meet s  
a l l  o f  these cr i ter i a wa s de.i el oped a t  South 
Dakota State U n iv ers i ty in 1 979 . It has been 
tested on OJ er 60 acres of nat iv e rangel and 
i nc l ud i n g  fou r  extremely rocky s i te s .  I t s  
pe rformance h a s  been excel l en t .  
The new i nterseeder i ncorpo rates the ag ro­
nom i c a l  pr i nc i p l es of an ol der South Dakota 
i nterseede r ,  but i s  i s  a v ery s i mp l e mach i ne ,  
desi g ned from prov en component pa rts . 
The South Dakota i nterseeder has chi sel  
pl ow shank s  mounted on a ma i n  frame , seed 
pi pes beh i nd the ch i se l  pl ow shanks , a cha i n  
d rag , and brackets and pl ates for mount i ng the 
seed hopper s .  The seed boxes are driv en hy­
d rau l i ca l l y .  Al l ch i se l  pl ow sweeps a re pos i ­
t i oned to throw so i l  away from the center of 
the mai n frame. Depth cont rol i s  through gage 
whee l s .  The i nterseeder is mounted on a 3-
poi nt h i t c h .  
S i nce i ts i n t roduct i on i n  1 979 , th ree 
ranchers hav e bui l t  the dri 1 1  and th ree coun­
t i es are bui l d i ng the dri l l  for fa rmer use . 
Forage and pasture comm it t ee 1967-7 0 : ( stand ing )  
M . D .  Rumbaugh ,  alfalfa breed ing ; E . J . Will iam son , 
Ex t en s ion forage f ert il ity; P . L . Car son , soil 
f er t i l ity ;  J . Sander son , farm managemen t ; ( sit t ing) 
R . A . Moore ,  pa sture researc h ;  F . C . West in and 
L . A .  Der sc heid , co-c ha irm €!Il ;  J . G .  Ro ss ,  grass 
br eed ing ( Photo 1 9 69 ) . 
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CHAPTER XXVI 
M I LLETS, KOCH IA, HAY 
M i l l ets  were tested exten s iv e ly  du r i ng the 
l ate 1 890s and the ear ly  1 900s . I n  fact , the 
fi rst pl ant breed i ng was done wi th  foxta i l  
m i l l et .  Koch i a was tested as a forage crop 
dur i ng the 1 940s and sev era l expe r iments 
i nv olv i ng hay qua l i ty were conducted du ri ng  
the 1 940s a nd  1 950s .  
M I L L ETS 
Con s i derab l e emphas i s  was pl aced on mi l l et 
for sev era l yea rs . Seed from 40 seed sou rces 
was p l anted i n  1 89 7  by D. A.  Saunders , who 
c l a s s i f i ed them as common , Hungari an , ba rnyard 
g ras s , gol den wonder ,  broom corn { p roso ) , and 
German mi l l et ( B u l  60 ) .  M i l l et was compa red 
wi th  other  crops as a feed for baby beef pro­
duct i on i n  1 905 . I t  di d not compa re fav orab ly  
w i t h  oats  or espec i a l ly corn { B u l  97 ) .  
I n  1 899 , D .  A .  Saunders p l anted 1 /4-acre 
p l ots of K u rsch foxta i l mi l l et and sev era l 
b room corn ( p roso )  mi l l ets--Red O renbu rg , 
B l ack Ru s s i a n ,  Red Veronezk , Red R u s s i an  and 
Tambov at the new Cooperat iv e Range E xper iment 
Stat i on at H i ghmore ( B u l  66 ) . The next yea r 
S a u nders and L .  W. C arter  p l anted J apanese 
ba rnya rd and Wh i t e  Rus s i a n and B l ack Veronezk 
p roso mi l l et { B u l  70 ) .  
After 6 yea rs of test i ng at the H i ghmore 
S u bstat i on ,  W. A. Whee l er  and S .  Ba l z con­
c l uded i n  1 905 that  ba rnya rd grass di d not 
hav e enough qua l i ty to wa rrant further test i ng 
and that pea r l  mi l l ets  were too l ate i n  matu­
r i ty for that a rea , but foxta i l  and proso 
mi l l et s  had giv en good res u l t s  ( Bu l  96 ) .  
I n  1 904 Whee l e r  and Ba l z  sta rted work to 
i mp rov e the foxta i l  mi l l ets--German , Hu ngar­
i a n ,  S i beri an  and Common . A number of sel ec­
t i ons of i nd iv i du a l  pl ants was made from the 
v ar i et i es grown that yea r .  Seed from i ndiv i ­
dua l  p l ants was seeded i n  centgene r  rows . 
0v er  200 centgener  rows were p l  anted. Each 
contai ned about 1 30 p l ants , but on l y  1 00 
p l ants i n  the mi dd l e  of the row were used for 
centgener records ( Bu l  96 ) .  
B reed i ng work w ith  proso mi l l et s  {Wh i te 
U ra l , B l ack and Red R u s s i a n ,  Bl ack and Red 
Veronezk , Red L ump , Tambov , Red O renburg and 
E a r ly  Fortune ) began i n  1 906 .  Se l ect i on rows 
were sown by Whee l e r  and Ba l z from 1 5  sources 
rep resent i ng ni ne ori gi na l  v a r i et i es ( Bu l  
1 01 ) .  More un i form st ra i ns were dou bt l es s l y  
dev el oped , but there i s  n o  i nd i cat i on that 
they were giv en v a ri ety names . 
I n  1 9 1 5  N .  E .  Ha nsen sa i d  that a number of 
p roso mi l l ets  cou l d  profi tab ly  be ra i sed i n  
any pa rt of the state. H e  reported that No l a 
K .  F romme of the Home Econom i c s  Depa rtment had 
used wh i t e  proso to prepa re P roso soup , P roso 
mus h ,  P roso nut l oa f ,  P roso mol a sses bread , 
P roso cooked i n  fi re l ess cooker wi th dates , 
P roso wi th  cheese ,  and P roso muffi ns  that were 
serv ed to OJ er 1 00 South Dakota farmers who 
attended the farm and home cou rse at SDSC i n  
J anuary 1 91 5 .  The genera l v erdi ct was v e ry 
fav orab l e as to the good fl av or of a l l the 
food s .  Reci pes for the abov e i tems as wel l as 
se.i eral  pudd i n g s , rol l s ,  b rown and sou r  mi l k  
breads , pancakes and cakes were a l so dev e l oped 
{ Bu l  1 58 ) . 
I n  1 91 9  J .  W. Wi l son and A .  H .  Kuh l man com­
pa red proso mi l l et si l age wi th  corn s i l age for 
fatten i ng steers . The res u l ts showed that as 
an emergency crop corn was superi or  to mi l l et 
( B u l  1 89 ) .  
Mi l l ets  were p l anted for 20 yea rs at the 
substat i ons . Howev er ,  the y i e l d  of gra i n  was 
not equa l  to that of amber cane or corn , and 
forage producti on was l es s  than  for amber  cane 
and su dangrass { Bu l  2 85 ) . 
M i l l ets  were tested as compet i t iv e  crops 
for contro l l i n g perenn i a l  weeds ,  but we re l ess 
effect iv e than rye ,  sorghums or cl ose-d ri l l ed 
soybeans .  
Consequent l y ,  mi l l et nev er  became a major  
c rop . Though a sma l l ac reage was pl anted most 
ev ery yea r ,  they we re used pr i mar i l y  as emer­
gency crops because they cou l d  be seeded as 
l ate as J u ly and st i l l  produce a crop . D u ri ng 
years when weather cond i t i on s  prev ented 
p l ant i ng sp ri ng- seeded crops on ti me or yea rs 
when these crops we re dest royed by i n sects or 
hai l ,  mi l l et was in great demand . 
KOCH I A  FOR FORAGE 
Koch i a  was an ea r ly  emerg i ng drought­
to l erant annua l  weed that E. L. E r i ckson 
tested for its v a l ue as a forage crop from 
1 940 to 1 946 .  
P rote i n  content of  hay was  a l most as h i g h  
as for a l fa l fa ,  fi ber content was l ower ,  and 
ash content h i ghe r .  Hay yi el d s  were h i gher 
than for foxta i l  mi l l et .  Koch i a  was pa l at­
ab l e .  Catt l e  grazed i t  read i l y  and a cow 
consumed up to 72 pounds of hay a day . 
When wethers were fed sev era l types of hay 
free choi c e ,  they consumed 1 . 36 p a rts  of 
koch i a  to 1 pa rt of bromegrass and 0 . 87 p a rts  
to 1 p a rt of a l fa l fa .  Western wheatgrass hay 
was not eaten . I n  di gest i on tr i a l s wi t h  
sheep , t he  TON was 5 7% for koc h i a ,  compa red to  
5 1%  for a l fa l fa .  I n  two other  tri a l s the 
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average digestible coefficients for protein 
were 62 and 65 for kochia, and 64 and 66 for 
alfalfa. When compared to alfalfa for win­
tering beef heifers, alfalfa was superior for 
gains and for amounts of feed refused ( Bul 
384). 
When kochia was self-pollinated, four 
distinct genotypes were obtained which were 
true-breeding for at least one generation. 
Koc hia spac e  p lant ing on West Farm in 1 94 1 .  
FREQUENCY OF HARVESTING NATIVE HAY 
A. N. Hume initiated a native grass har­
vesting study in 1942. It was continued by J. 
G. Ross for several years in the 1950s after 
Hume retired and for a few years by R. A. 
Moore ( FS 64). 
Experiments were conducted at substations 
near Cottonwood and Eureka to determine how 
frequently native hay should be cut to get 
good yields of high quality hay and still 
leave the grasslands in good condition. The 
Eureka experiment was terminated in the 1960s 
but Ross continued the study at Cottonwood 
until the mid-1970s. 
One series was cut for hay each year, the 
second series ev ery other year, and the third 
series was cut once ev ery 3 years. Results of 
the first 10 years indicated that harv esting 
every 2 years was most desirable from the 
standpoint of yield, cost of harv esting and 
maintenance of desirable grasses. However, 
during the next 10 years, harv esting ev ery 3 
years began to show an advantage. 
Effects on Yield and Quality 
Average annual yields CN er the first 
18-year period at both Cottonwood and Eureka 
increased with an increasing time interv al. 
Average protein content CN er 6 years was 
8.86% for annual harv ests at Cottonwood, 7.65% 
for biennial harv ests and 7.45% for the trien­
nial harv ests. Similar figures for Eureka 
were 8.88%, 7.56% and 7.35% ( FS 64). 
Changes in Grass Species 
The percentages of certain grass species 
from areas harv ested annually, biennially, or 
triennially were obtained for a 14-year 
period. 
At Cottonwood the amount of high yielding 
midgrass, western wheatgrass, declined to 6% 
in the annual harv est while it constituted 15 
and 25% of the forage in areas harv ested bien­
nially and triennially. The shortgrasses, 
bluegrama and buffalograss, increased to 36% 
with annual harv esting while making up 3 1% and 
16% w ith biennial and triennial harv esting, 
respectively ( FS 64). 
The infestation of Japanese chess was more 
acute in the triennially harv ested areas. The 
percentage of forbs, non-grassy plants, tended 
to decrease with longer interv als between har­
v est s ( F S 64 ) • 
At Eureka the composition of hay was 
different, but the same type of change took 
place. Western wheatgrass and green needle­
grass increased with longer interv als between 
harv ests while bluegrama and western needle­
grass decreased (FS 64). 
Smooth bromegrass invaded the areas and the 
invasion was more marked on areas where de­
layed cutting was practiced ( FS 64). 
EARLY-, MEDIUM- AND LATE-CUT NATIVE HAY 
Prairie hay was a major source of harv ested 
feed for cattle and sheep in many areas of 
South Dakota, and several experiments were 
conducted to determine the feed value of the 
forage when harv estd at various stages of 
growth (Bul 457). 
Chemical Composition 
0. E. Olson and G. F. Gastler of the Bio­
chemistry Department obtained about 100 sam­
ples of prairie hay from the Range Field Sta­
tion at Cottonwood, the North Central Sub­
station at Eureka, and the Central Substation 
at Highmore, from 1947 to 1950. About one 
third of the samples were cut at each of three 
stages of maturity--early, medium and late. 
Chemical analyses showed a serious decline 
in protein and phosphorus content of hay as it 
matured. Other nutrients did not change appre­
ciably (Bul 457). 
Digestibility 
L. B. Embry of the Animal Husbandry Depart­
ment conducted digestion trials from 1950 to 
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1952. Trials were conducted at Cottonwood 
w ith the hay cut at two stages of growth in 1 
year ; and at Eureka with hay cut at three sta­
ges of growth in 3 years. Rations, with each  
kind of  hay, were fed with several methods : 
unsupplemented, equalized in protein at about 
10% and supplemented to prov ide various levels 
of protein. 
In each  trial the digestibility of various 
nutrients decreased as the stage of maturity 
of grass increased. The greatest decrease in 
digestibility was found in protein, whic h  
perhaps is the most important single nutrient 
in hay and the most ex pensive to replace ( Bu l 
457). 
Feed Value 
Embry conducted winter feeding trials with 
calves at the three substations from 1950 to 
1953. Early-, medium- and late-cut prairie 
hay were supplemented with soybean meal 
pellets to bring the protein lev el to 10%. 
Sim ilar rates of gain were obtained by 
supplementing hay with different rates of high 
protein supplement. Two pounds of soybean 
meal pellets were required for late-cut hay, 
while only half as much was needed for early-
cut hay to obtain a ration containing 10% 
crude protein. This lowered the value of the 
more mature hay. Value ranged from $20 per 
ton for early-cut hay, to about $17.50 for 
medium-cut hay, and $11.30 to $14.30 for late­
cut hay (Bul 457). 
Mow or Graze 
At Reed Ranch, in Lyman County, some native 
grass was cut when heading and left in wind­
rows, wh ile a similar amount of grass was left 
standing. Samples were taken from both the 
windrowed hay and standing grass at interv als 
between July 13 and December 7. They were 
analyzed for protein, phosphorus and carotene 
content. 
During the 5-month period, protein content 
of windrowed hay declined about 1.9% w h ile 
that of standing grass dropped 5%--from 8 to 
3%. Phosphorus content in windrowed hay 
remained unchanged (about 0.16%) but dropped 
drastically in standing grass after the first 
killing frost and was below 0.06% by December 
7. Carotene content of windrowed hay dropped 
almost 50% during the first month and about 
65% in 5 months, wh ile the content of standing 
grass decreased 75% by September 6 and 100% by 
December 7 (Bul 457). 
D . L .  Leek and one of his two Perc heron S tallion s on 
County-Line Farm , built in 1910,  n ine miles sou t h  of  
Iroquois (Photo  a bout 1915) . 
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CHAPTER 'f:I..VI I 
SO I L  MANAGEMENT 
Studies inv olv ing depth of tillage and 
fallow were a part of the early crop rotation 
studies . Depth of tillage and crop residue 
management were included in others . In addi­
tion sev eral studies inv olv ing min i mum till­
age, stubble mulch tillage and contour farming 
tillage hav e been conducted . 
DEPTH AND DATE OF TILLAGE 
A subsoil plow was first used at the Experi­
ment Station in 1893 . It was necessary to plow 
the field to a depth of about 6 inches before 
using the Deere "Iron King" which operated best 
at a depth of 12 to 20 inches . Because two 
operations were required, the Deere "Secretary" 
was developed in 1896 . It apparently plowed 
the topsoil and loosened the subsoil in one 
operation (Bul 54) . 
After using the "Iron King" for 4 years, it 
appeared that land that had been subsoiled 
absorbed more moisture which caused the soil 
to be cooler and produced more v igorous plants 
that were more apt to lodge ; but use of the 
implement did not improv e crop yields except 
during dry years (Bul 54) . 
During a 21-year period (1912-1932) at the 
Cottonwood Substation, corn, sorghum, winter 
wheat and rye were grown in experiments estab­
lished by A .  N. Hume . The long-time av erage 
yield was about one bushel per acre higher from 
plots plowed at a depth of 5 inches than from 
plots plowed 10 inches deep (Bul 312) . 
Also at the Cottonwood Substation, spring 
wheat, oats and barley were grown on areas 
that had been plowed or double disked in a 
long-time continuous cropping system .  Spring 
wheat produced 1 bushel per acre more on 
disking and spring plowing; barley about 1 
bushel more on spring or fall plowing than on 
disking ; while oats yield was 3 bushels higher 
on fall plowing (Bul 312) . 
In experiments initiated at the Belle 
Fourche Field Station in 1909, spring and 
winter wheat, oats, barley and corn were grown 
continuously using four tillage methods and by 
alternate fallowing and cropping. The four 
tillage methods were (1) fall plowing, (2) 
fall plov1ing at 8-inch depth followed by sub­
soiling in alternate furrows to 16-inch depth, 
(3) hard ground listing during the fall and 
( 4 ) sh al l ow pl owi n g (Ci r 8 5 ) • 
Major findings pertaining to tillage were 
as fol lows : 
1 .  The yields of all crops on the heav y 
gumbo soil were greater on fall-plowed than on 
spring-plowed land . The adv antage in fav or of 
fall plowing was more pronounced with small 
grain and sorgo than with corn . 
2 .  Depth of plowing had v ery little in­
fluence on crop production. Plowing to a 7-
or 8-inch depth resulted in slightly larger 
yields of most crops than plowing 4 inches 
deep . Subsoiling to a depth of 16 inches had 
no apparent effect on crop yield . 
3 .  The yields of all small grains on 
disked corn land were greater than on fall­
or spring-plowed land . Yield of winter wheat 
grown on disked corn stubble was 42% higher 
than on fall-plowed continuous wheatland . 
4 .  Small grain yields on summer fallow ex­
ceeded those on fall plowed grain stubble or 
disked cornland . 
5 .  The av erage yields of spring wheat and 
oats following the plowing under of different 
green-manure crops were lower than after 
fallow .  Sweetclov er growing later into the 
season depleted the soil moisture reserv es 
more than the other crops and depressed grain 
yields . 
6 .  The av erage yield of corn ·grain on 
clean fallow for the period was 1 0 . 3  bushels 
per acre . Corn failures on summer fallow were 
below 4%--less than on any other tillage 
method under trial (Cir 85) . 
From 1913 to  1932 in a corn-spring wheat­
sweetclov er rotation at the Highmore Station, 
A .  N. Hume used a moldboard plow at depths of 
4, 6, 7, 8, 10 and 12 inches, a subsoiler at a 
depth of 10  inches and a disk-deep tiller . 
Greater total weights for each of the three 
crops were produced from plowing 7 or 8 inches 
deep in preparation for corn . Subsoiling 
(soil not turned ov er) gav e larger crop pro­
duction than plowing at a 4- or 6-inch depth 
but lower yields than plowing at greater 
depths ( Bul 369). 
In 1913 Manley Champlin handled nativ e sod 
on the V iv ian Substation in three ways : (1) 
plow 3 inches deep, (2) double disk before 
plowing 3 inches deep and (3) double disk and 
plow 6 inches deep . Some sod breaking was 
done on each of two dates . The production 
from corn and oats in 1914 seemed to fav or 
6-inch breaking early in the season . Yields 
were no better for double disking operations 
(Bul 162) . 
At the Belle Fourche Field Station from 
1923 to 1948, fall and spring plowing were 
compared with hard ground listing for use in 
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preparing a seedbed from small grain stubble 
for corn. Duckfoot cultivation was compared 
w ith plowing from 1932 to 1948. Average corn 
y ield on listed land was equal to that on 
spring plowing but considerably lower than 
on fall plowing. There was no difference 
between the yields produced on duckfooting 
and plowing OJ er a 16-year period (Cir 85). 
Leo Puhr compared three depths of plow-
ing in a corn-oats-wheat rotation at Brookings 
from 1942 to 1961.  Corn yield was higher 
if the soil was plowed at a 7-inch depth 
than when plowed 4 or 10 inches deep ( Bul 
508). 
During the same period he compared subsur­
face tillage with plowing at Highmore in a 
sorghum-wheat-oats rotation. 0v er a 20-yea r 
period, av erage small grain yields on plowing 
were 6 to 7 bushels higher for oats and 1 to 
2 bushels higher for spring wheat ( Bul 513). 
In 1976 Q. S. Kingsley wrote, "Chisel 
plowing does not control winter annual weeds 
in fall-sown winter wheat, barley, or rye in 
South Dakota. Howev er, winter wheat sown into 
relatively weed-free fields with adequate 
standing mulch yielded as much or more than 
spring wheat." 
FALLOW 
A year of fallow by plowing in J uly and 
again in the fall was inclu ded in several 
crop rotations initiated at Brookings by 
E. C. Chilcott in 1897. Five years later 
it was conclu ded that fallowing was imprac­
tical at that location. Crop yields were 
somewhat higher after fallow , but not 
enough to offset the loss of a crop during 
the fallow year ( Bul 79). 
On dryland at the Belle Fourche Field 
Station crop yields were higher on fallow 
than on continuous cropp ing by 8 to 10 
bushels for small grains and 5 to 7 for 
corn (Cir 85). 
Spring wheat, oats, barley, emmer, winter 
rye, winter wheat and flax were grown for 19  
years in rotations that were initiated at 
H ighmore in 191 2  by A. N. Hume. The three 
rotations were continuous cropping, fallow­
small grain, and corn-small grain-sweetc lover. 
Highest av erage small grain yields were ob­
tained when planted on fallow or corn ground. 
Yields of corn and small grain were slightly 
higher in the 3-year rotation than in the 
2-year rotation. Howev er, the latter was the 
most profitable rotation for all crops because 
y ield increases did not offset the loss of a 
crop during the year of fallow or sweetclov er 
( Bul  272). 
CROP RESIDUE MANAGEMENT 
In 1942 Leo F. Puhr initiated an experiment 
on the Agronomy Farm that lasted for 20 years. 
Six residue treatments and subsurface tillage 
were compared with two residue treatments and 
plowing for corn and wheat production in a 
corn-oats-wheat rotation. Crop residue, ex­
cept for a 6-inch stubble, was remov ed in 
one treatment but all residues were returned 
in the other five treatments with (1) manure 
added, ( 2) nitrogen added (3) phosphorus 
added, (4) nitrogen and phosphorus added, and 
(5) nothing added. Residues were remov ed in 
one plowing treatment and plowed under in the 
other. 
On subsurface tilled plots, corn yields 
were higher where residues were remov ed, espe­
cially during dry years. When residues were 
returned, corn yields were increased by the 
add ition of manure or fertilizer. Corn yields 
were also higher on plowed plots where resi­
dues were returned ( Bul 508). 
Puhr also compared plowing, subsurface 
tillage, one-way disking and double disking 
in a 3-year rotation at Brookings from 1942 
to 1961. Yields of corn, oats and wheat were 
higher from plots that were plowed than from 
those that were sub-surface tilled if the crop 
residue was returned to the soil. However, 
yields were similar if the residue was remov ed 
from the plot. Yields were ev en lower where 
the plots had been one-way disked or double 
disked. If the soil fertility level was ade­
quate, tillage method had little effect on 
small grain yields ( Bul  508). 
At the Highmore Substation Puhr superim­
posed three crop residue treatments on spring 
wheat-sorghum and spring wheat-fallow rota­
tions. All crop residues were returned in 
one treatment . All residue except a 6-i nch 
stubble was remov ed in the other treatments, 
but 8 tons of manure per acre were applied in 
one of those. Ov er a 20-year period ( 1942-
1961), crop residues and the use of barnyard 
manure slightly increased yields in the wheat­
fallow-rotation, while the addition of manure 
increased wheat yield in wheat-sorghum rota­
tion (Bul 513). 
MINIMUM TILLAGE FOR CORN 
During the 1950s herbicides were developed 
that gave relatively good control of annual 
weeds and red uced the need for row-crop cul­
tivation. Also, new machinery was dev eloped, 
and researchers tested methods of planting 
corn that red uced the number of tillage opera­
tions needed to prepare a seedbed. 
From 1959 to 1961, Fred E. Shubeck con­
ducted four experiments in Brookings County. 
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Conv entional planti ng was compared with wheel­
track planting, plow planti ng, strip process­
ing and hard ground listi ng .  
With wheel-track planting, plowing with a 
moldboard plow was the only operation used for 
preparing a seedbed . Tractor wheel wi dth wa s 
adjusted so that corn rows were planted in the 
wheel tracks . (Bul 526) . 
Pl ow plant ing . 
W ith plow planting, plowing and planting 
were done i n  one operation . The planter was 
pulled directly behind the plow . Yields from 
both methods were similar to those from con­
v entional planti ng, and costs were reduced 
about 40% (Bul 526) . 
Hard ground listing was done on unplowed 
ground . Corn was planted in furrows . Strip 
processing was similar except that only a 
narrow strip was ti lled in wh i ch corn was 
planted . The costs were about 40% as high as 
for conv entional planting but yields were 
lower pr i marily because of poor weed control 
( Bul 526) . 
Hard ground l ist ing . 
Q .  S .  Kingsley and Shubeck compared wheel­
track planting, plow planting, listing and 
subsurface ti llage with a Noble blade from 
1962 to 1967 at the Southeast South Dakota 
Exper i ment Farm . In these experiments, sim­
z a i ne was applied preemergence to control 
annual weeds . Aga i n, the yields were inferior 
from strip processing, list i ng and subsurface 
t i llage (Bul 526 & FS 526) . 
Shubeck also compared spring and fall 
operations with the chisel pl ow and moldboard 
plow for continuous corn and corn-soybean ro­
tations at the Southeast South Dakota Experi­
ment Fa nn .  The chisel plo�, was equipped with 
curv ed chisels 22 to 30 inches long and 3 
inches wide . This implement loosened the soi l  
and cov ered about 30% of the crop residue . It 
appeared to break up the plow sole  and clay­
pan, increase moisture absorption, and improve 
aeration while leav ing a mulch and rough sur­
face to control soi 1 erosion and water runoff 
(16th Ann . Rep .  SE Farm) . 
W i th the chi sel pl ow, corn and soybean 
y ields were maintained wh i le leav ing suffi­
cient crop resi due on the surface to protect 
the so il  from wi nd erosion . When the soil  was 
wet, chisel plowing tended to compact the soil 
and form a poor seedbed . Normally, the soil 
was dry in the fall so that a chisel plow 
c ou 1 d be used . The soil surf ace was protected 
more from wind erosi on by chisel i ng than with 
a moldboard plowing (16th Ann Rep SE Farm) . 
Corn production costs were less with mi ni­
mum or reduced ti llage although herbicide was 
needed to control weeds . Zero tillage was not 
v ery successful in a corn-soybean rotation 
because weeds were difficult to control and 
some of the more effectiv e  herbicides reduced 
the yi eld of the following crop (16th Ann Rep 
SE Farm) . 
At Elkton Edward J .  Williamson compared 
three tillage systems for corn production for 
4 years beginni ng in 1 974 . Actual 1 978 com­
parisons for machinery and fuel costs were 
$8 . 73 per acre for conv entional tillage (stalk 
chopper, moldboard plow, disk, harrow, two 
cultiv ations and ammonia sidedressing), $7 . 31 
for reduced tillage (chisel plow instead of 
moldboard), and $5 . 40 per acre for "no-till" 
(chopper, till planter, two cultiv ati ons and 
ammonia) .  Ga s requi rements were 4 . 60, 4 . 55 
and 2 . 88 gallons per acre, respectiv ely (FS 
703) . 
CONTOUR FARM I NG 
The amount of soil erosion and water run­
off can be reduced by farming across the 
slope . 
In 1968 elev en conserv ation districts pro­
v i ded funds to conduct a demonstration on the 
West Prairie Coteau Research Farm near Garden 
City . Edward J .  Williamson and Quenti n  S .  
Kingsley established a demonstration that in­
cluded rotations of corn-oats and corn-oats­
alfalfa-alfalfa-alfalfa with farming opera­
ti ons up and down the 5% slope and the 2-year 
rotation across the slope . Two plots were 
fallowed continuously . 
Each of the 14 x 72- ft plots was enclosed 
on the sides and upper end with corrugated 
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Oats p lant ed on contour (ac roos slope) . 
Crops plan t ed u p  and down slope . 
sheet metal . A sunken concrete col lect ing 
tank across the lower end of each plot re­
ceiv ed al l runoff. The CN erfl ow was piped 
to two submerged 5 5-ga l l on barrel s. The 
col lecting system coul d  accomodate a 9-inch 
runoff .  After each rain the col l ected run­
off was measured and sampled for soil-density 
determinat ion , and the tanks were cleaned (FS 
627). 
Wat er runoff and eroded soil col l ec t ion syst em . 
Runoff and soil loss were the greatest under 
fal l ow, where the soil surface had no residue 
protection , foll owed by the corn row crop, 
where the soil surface was exposed to rainfall 
during the early part of the growing season , 
and next by the smal l grain crop , oats. Onl y  
negl igib l e  amounts of runoff and soil l oss were 
ev ident with the first and second year al fal fa 
crop ( FS 627) . 
Switching the direction of farming from up­
and-down s l ope to across-the-slope , or contour 
farming, reduced runoff and soil l oss for corn 
by 29 and 51% and for oats by 82 and 74%, 
respectiv e l y  (FS 627) . 
MANAGING CLAYPAN SOILS 
S ince many soil s in the James Riv er Basin 
hav e a tight clay l ayer which makes it dif­
ficul t  for water , crop roots and machinery to 
mCN e through the soil , a farm was leased near 
Plankinton , South Dakota, for experiments. A 
winter wheat-corn-oats-spring wheat rotat ion 
was established by Burton L. Brage in 1957 and 
terminated by Dwight Hov land in 1961 (FS 159). 
The sodium-rich dense claypan l imited corn 
growth but had less effect on small grain. 
Small  grain grew during the season when rain­
fall was more abundant so that the subsoil 
water below the restricting cl aypan was not 
needed as much as with corn. Nitrogen fer­
t ilization of claypan soils increased crop 
y ields during years free from drought 
(Brage). 
Chisel ing to a depth of 20 inches and 
summer fallow were expensiv e  operations that 
did not improv e yields. The use of 1 or 2 
years of alfal fa in a rotation substant iall y  
reduced profit. It was suggested that alfalfa 
should be left in the same fie l ds for at least 
5 years (FS 159). 
Quent in S. Kingsl ey deposited chopped straw 
and other types of trash into trenches cut 
into the claypan on a farm near Redfield 
during the 1960s. 
Deposit ing organ ic mat t er in subsoil  trenc hes . 
Incorporation of trash into vert ical sub­
soil trenches increased the infil tration and 
conserv at ion of water in the soil . The wedge 
of organic matter encouraged root dev elopment 
beneath the cl aypan. Yields were ·greater when 
the organic matter was pl aced in the wedges 
than when it was plowed into the surface layer 
(Kingsl ey) . 
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During the mid-1970s L. 0. Fine and P. D. 
Weeldreyer used deep plowing for corn produc­
t ion on a farm near Redfield . Plowing claypan 
at a depth of 30 inches in 1970 made it possi­
ble to raise 129 bushels of corn per acre 
under irrigation in 197 7. With normal plowing 
depths only 56 bushels were produced under 
irigation and 43 without irrigation, indi­
cat ing that deep plowing had long-time benefi­
cial effects in claypan . 
Subsoil and surface soil structure forms 
as the soil dries and cracks into  fragments. 
If the subsoil shrinks and swells slightly 
and there is ample organic matter, then 
spherical granules form. If the shrink-swell 
capacity is large, dense blocks are formed 
by fragments swelling against one another. 
Vertical cracks form in subsoils as the 
soi 1 dries. The cracks surround polygonal 
Pl owing on a large farm in 1 93 0s . 
prisms which gradually increase in size 
with soil depth. In Central and Western 
South Dakota, deep-rooted plants such as 
alfalfa remCN e av ailable soil water to a 
depth of more than 10  feet and large wide 
cracks are formed around the prisms. Sur­
face soil may fall into the cracks to form 
deep holes that are locally called "sink 
holes " (White). 
Some range plant species tend to grow on 
certain soils. Their distribution is con­
trolled by moisture and by the interaction of 
soil fertility, texture and structure. Native 
grasses growing on or near soils with sodium­
dispersed claypans adsorb more magnesium and 
potassium than calcium and sodium relative to 
the amounts readily av ailable in the soil. 
Apparently, grasses in claypan soils do not 
mCN e sodium to the soil surface (White) .  
Plowing prior t o  1 94 3 . 
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CHAPTER XXVI I I 
SOI L  CHEM ISTRY AND FERTI LITY 
Soil variabilities in South Dakota created 
differences in soil chemistry and fertility 
in the many areas of the state. Soil dev e-
l opment is an interaction of five facto rs : 
parent material, climate, vegetation, relief 
and time. The variations in parent material 
had an effect on the type of vegetation, but 
climate had a greater effect. Vegetation, 
in turn, influenced the dev e 1 opment of the 
soi 1 .  
Originally the land surface of most of the 
state was composed of Pierre shale. However, 
glacial ice entered the state from the north­
east or north and flowed south and west, 
cov ering the area east of the Missouri River. 
As a result, the state was generally divided 
into two types of parent materials, the 
"gumbo" of West River and the glaciated till 
of East River. 
Average annual rainfall ranged from 26 
inches in the southeast to 13 inches in the 
northwest pa rt of the state, while av erage 
air temperatures ranged from 48 ° in the 
south to 44° along the northern border. 
The lines of equal temperature and equal 
precipitation crossed roughly at right 
angles. Relatively speaking, this made 
the southeast warm and moist, the northeast 
cool and moist, the southwest warm and dry, 
and the northwest warm and very dry. These 
climatic differences determined the type 
of vegetation which then affected soil 
development (Bul 656). 
The native grasses determined the amount 
of organic matter in the soils. In general 
the taller grasses left relatively larger 
amounts of organic matter in the soils. 
Mov ing westward the rainfall diminished, 
grasses size decreased and lower amounts 
of organic matter were left in the soil. 
Temperatures also played an important part. 
In the cooler northern part of the state, 
more organic matter and total nitrogen 
were present than in southern areas with 
equal precipitation. This was due to 
slower biological decomposition and chemical 
activ ity under the cooler temperatures 
(Bul 656). 
Nitrogen is one of the elements used in 
large amounts for crop production. Since it 
and other essential nutrients existed in 
varying amounts in soil types of the state, 
the soil chemistry and fertility varied con­
s iderably from one area to another. Conse­
quently, it was necessary to conduct research 
in many areas in order to determine fertility 
lev els and steps needed to correct any defi­
ciencies in each area. 
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FIRST EXPERIMENT 
Chemical and mechanical analyses were made 
of the soil on Agronomy West Farm .in 1897 w hen 
E. C. Chilcott, agriculturist, established the 
first crop rotation experiment at the Agri­
cultural Experiment Station. The chemical 
analysis was performed by J. H. Shepard ( Bul 
79), for whom the chemistry building was named 
in 1964. 
The area used for the crop rotation experi­
ment was a silt loam that had not been manured 
prev iously. Chilcott compared four lev els of 
manure on as many plots planted continuously 
to wheat. Plot 19 received no manure ; plot 22 
was manured ev ery year, plot 23 every third 
year and plot 21 every 5 years. Average 5-
year yields ranged from 12.4 to 14.3 bushels 
per acre ( Bul 79). 
COMPLETE SOIL FERTILITY INVESTIGATIONS 
1908-1936 
Clifford Willis initiated a complete fer­
tility test on West Farm at Brookings during 
1908. The experiment was continued by J. G. 
Hutton and L. F. Puhr until agronomic re­
search was mov ed from that location in the 
1941. 
In 1912, his first year in South Dakota, 
Hutton initiated similar experiments at the 
Highmore, Cottonwood and Eureka Substations. 
They were continued until 1936 w hen they were 
suspended due to a lack of funds (Bul 325). 
The purposes of the experimentation were 
( 1) to determine the effect of producing crops 
on the pl ant food content of the soi 1 as ind i­
cated by crop yields and chemical analyses of 
the soil, and (2) to determine the effect from 
the application of certain elements of plant 
food to the soil upon the yield of crops grown 
( Bul 325) . 
West Farm 
Two 5-year rotations--corn-oats-wheat­
barley-red clover and corn-w heat-barley-oats­
red clover or sweetclover--were treated with 
nitrogen ( N), phosphorus (P) or potasssium ( K) 
alone, and combinations with one another ( NP, 
NK, PK and NPK) on 2- x 8-rod plots. In 1933 
Hutton concluded that application of phos­
phorus was essential if soil fertility were to 
be maintained. Phosphorus increased total 
crop yield 32% and red clov er yield by almost 
75%. It caused crops to use rainfall more 
efficiently. The aoolication of nitroqen and 
1 7 9 2 7 9  3 7 9  4 7 9  5 7 9  67 9 7- 7 9  87 9 
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1 69 269  3 69 4 69 5 69 669 7 69 8 69 
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N 
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1 4 0 2 40  3 4 0  4 4 0  5 4 0  64 0 7 40  8 40  
1 92 5  d iagram , 2-x r-rod plots  on  West Farm . 
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potassium, either singly or in combination 
w ith other elements, did not improve yields 
enough to pay for the expense involved (Bul 
280) . 
0 N p K 0 NP NK PK ITT'K 0 
0 ,-◄ "' � � II") ,0 to- (l) ..,. .,. .,. .. .,. .,. .,. ,-◄ ,-◄ ,-◄ ,-◄ .-4 r◄ ,-◄ .-4 .-4 .-4 
Fert il ity test at Brooking s--corn-oats­
wheat-bar ley-red c lover . 
At the end of 30 years (1938) the conclu­
sions were essentially the same. Average seed 
y ield increases for all crops were about 26% 
from phosphorus, 1 1% from nitrogen, 3% from 
potassium, and 1 5  to 16% from combinations 
that included either nitrogen or phosphorus . 
Wheat gave greater responses to P and PK, 
while barley yield was increased by all pho­
sphorus treatments . Oats gave little or no 
response to treatments that included nitrogen 
or potassium . Corn responses were slightly 
below the av erage for all crops for all treat­
ments except for N and NK (Bul 325) . 
0 N p K 0 NP NK PK NPK 
0 .-◄ N .., q' "' "' to- (l) "' II") II") in :Q in II") II") in .-◄ .-◄ ,-◄ .-4 ,-◄ .-4 ,-◄ ,-◄ 
fert il ity test at Brooking s--corn­
wheat-bar ley-oats-red c lover . 
H ighmore Substation 
0 
a, 
II") 
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The crop rotation used at Highmore was 
corn-wheat-oats and peas for hay-grain sorghum­
oats-alfalfa for 5 years on 2- x 8-rod plots . 
Fertilizer treatments were the same as at 
Brookinqs . 
included both nitrogen and phosphorus (Bul 
325). 
Cottonwood Substation 
The same fertilizer treatments used at 
Brookings and Highmore were applied on 2- x 
8-rod plots of a 3-year rotation of corn­
wheat-legume grown on North Farm. 
After 25 years Hutton concluded that po­
tassium produced the greatest yield increases 
followed by nitrogen, but response was too 
small to make their use economically feasible . 
Phosphorus had a depressing effect on yield 
(Bul 325) . 
E ureka Substation 
As at Highmore and Cottonwood, a rotation 
of corn-wheat-sweetclov er on 2- x 8-rod plots, 
was used by J .  G. Hutton for 25 years of soil 
fertility investigations . Yield responses 
were not obtained from the application of ni­
trogen, phosphorus or potassium, and the ap­
plication of all three increased yields by 
less than 1% .  He concluded that plant food 
in the soil from 1912 to 1936 did not limit 
production (Bul 325) . 
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Soil fert il ity test d iagram at H ighmore . 
After 25 years Hutton concluded that both 
nitrogen and phosphorus were limiting factors 
in crop production and that an application of 
potassium generally depressed crop yield. 
Though grain yield of corn and wheat was not 
increased by any fertilizer treatment, all 
other crops responded to treatments that 
MANURE, PHOSPHATE AND LIMESTONE 
From 1912 to 1937, Hutton used Hatch funds 
for a fertility experiment on East Farm at 
Brookings . The objectives of the experiment 
were (1) to determine the effectiveness of 
acid phosphate when applied alone and rock 
phosphate when applied with manure, and (2) to 
determine the effect of limestone when applied 
alone, with manure and with manure and either 
type of phosphate (Bul 325) . 
About 4 acres of East Farm were div ided 
into 1 -acre blocks of 1 /10-acre plots and 
planted to a 4-year rotation, corn-oats-w inter 
wheat-legume . Manure and limestone were 
applied alone and in combination with one 
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LMRP 248 LMRP 348 LMRP 448 LMRP 548 
0 249 0 349 0 449 0 549 
Manure , phospha t e  and l imeston e  t est d iagram . 
another. Manure was applied with both types 
of phosphate and with lime and both types of 
phosphate. Manure and phosphate were plowed 
under during the fall when preparing the 
seedbed for corn, while limestone was applied 
before plowing oats stubble for winter wheat 
{ Bul 325). 
When the study was terminated, Hutton con­
cluded that the application of 10  tons of 
manure e1 ery 4 years increased total seed 
yields by 1 1.25% , total straw by 10%, and 
stover and hay yields 21.5%. Grain yields 
were increased 10% for corn , 8% for oats , 30% 
for wheat and 30% for hay yields of clovers. 
Acid phosphate increased crop yields slightly , 
rock phosphate did not produce a response and 
limestone depressed yields. 
Manure apparently supplied nitrogen and 
phosphorus in approximately the correct ratio 
for this stage of the changing soil fertility 
status. Earlier responses had been to phos­
phorus alone. Now , nitrogen response was 
becoming more of a factor in crop growth. 
GRAIN AND LIVESTOCK FARMING SYSTEMS 
I n  1913  Hutton established an experiment on 
three 1-acre blocks of 1/10-acre plots on West 
Farm. He attempted to determine { l) the rela­
tive effectiveness of grain and livestock 
systems of farming and in maintaining soil 
productiv ity , 'and (2) the effects of applying 
certain amounts of phosphorus and potassium 
when applied with manure or with crop resi­
dues. He used a corn-oats-clov er rotation. 
The crop residues included the straw left from 
oats and clov er seed crops as well as corn 
stalks and peas that had been summer planted 
in the corn , but not harv ested (Bul 325). 
After 25 years, when the experiment was 
�; nated , Hutton was not certain if soil 
· ity had been maintained. But crop 
' i  cated that a grain-livestock system 
t: more effective than a grain 
,m { Bul 325). 
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Grain and l ivestock farm ing t est d iagram . 
NEWELL FIELD STATION 
Crops were grown in planned sequences on 
dryland at the Newell Field Station starting 
in 1909. Crop yields on land continuously 
cropped declined. Beginning in 1936 manure at 
rates of 8 to 10 tons per acre was applied 
annually on corn. Also it was applied to sor­
ghum grown in a sorghum-wheat rotation {Cir 
85). 
Yields decreased during the 47 years of 
cropping. The use of new varieties failed to 
maintain the productive capacity of the soil. 
Average crop yields from 1909 to 1932 were 2 .-5 
bushels higher for spring wheat and corn and 
9.5 bushels higher for winter wheat than those 
obtained from 1933 to 1955 even though season­
al and annual precipitation iN erages were 
similar for the two periods (ARS 45-15). 
Irrigated rotations were initiated when 
water became <N ailable in 1912. They were 
terminated in 1950 when it was concluded that 
crop rotations alone did not maintain crop 
yields and soil productiv ity. Good yields 
could be maintained on clay soils only when a 
legume rotation was combined with adequate 
manuring and fertilizing , particularly phos­
phate. One did not work without the other 
{ ARS-45-15). 
I n  manured rotations all crops consistently 
outyielded those in unmanured rotations. How­
ever , sugar beets showed the greatest response 
to manure applications. 
The lack of phosphorus was one of the major 
factors responsible for low crop yields in 
some rotations. In the long-time rotations, 
consistently high yields were obtained only 
when extremely high manure applications were 
made. Soil analyses and other supplemental 
studies indicated that 12 tons per acre per 
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year were required to maintain the phospnorus 
in the soil at the desired lev el (ARS-45-15). 
These and other studies indicated that an 
average application of 50 pounds of phosphate 
(P205) per acre per year were required to 
obtain maximum crop production on the irri­
gated P ierre clay soils. 
COMPLETE FERTILITY INVESTIGATIONS 
1942-1962 
During 1942 Leo F. Puhr established soil 
fertility experiments on the Agronomy Farm and 
at the Highmore and Eureka Substations. He 
used similar crop rotations at all three 
locations. 
Agronomy Farm 
A corn-oats-wheat rotation was utilized 
until 1958 when it was changed to a corn-oats 
rotation. The fertilizer treatments included 
applications of nitrogen, phosphorus and 
potassium alone and in all combinations with 
one another inc l uding a combination of all 
three (Bul 508). 
During the first 20 years of the experi­
ment, soil fertility lev els progressively 
declined under continuous cropping when no 
fertility maintenance practices were applied ; 
consequently, the need for fertility practices 
increased with each successive year. Small 
grains gave more consistent response to fer­
tilizer than corn (Bul 508). 
It was stated in 1962 that annual applica­
tions of 40 pounds of nitrogen per acre for 
corn, and 20 to 30 pounds of nitrogen and 20 
pounds of P205 for small grain would give 
maximum yields (Bul 508). 
Highmore Substation 
An experiment i nitiated in 1942 compared a 
cropping sequence of spring wheat-sorghum to a 
spring wheat-fallow rotation. All crop resi­
dues were returned to the soil in one treat­
ment. All residues except for a 6-inch 
stubble were remov ed in two treatments and 8 
tons of manure added annually in one of those 
(Bul 5 13). 
In a second experiment, a spring wheat­
oats-sorghum rotati on was initiated in 1942. 
Fertilizer treatments of nitrogen and phos­
phorus alone and in combination were added 
during 1 957. The experiment included two 
types of tillage for small grain stubble-­
moldboard plowing and subsurface tillage with 
a Noble blade (Bul 5 13). 
By 1962 the results indicated that feed 
grains should be fertilized with moderate 
rates of nitrogen and phosphorus if no legume 
was grown in the cropping sequence. Other 
suggestions included : (1) substitute sorghum 
for fa 1 1  ow if the feed can be used, ( 2) return 
all residues not used for feed to the soil, 
(3) incorporate all av ailable manure into the 
soil, (4) apply phosphorus when raising small 
grain, particularly wheat, and (5) use nitro­
gen fertilizer when manure is not av ailable or 
the crop does not follow fallow (Bul 513). 
It was f urther suggested that 20 to 30 
pounds of nitrogen and 5 to 1 0  pounds of 
phosphorus (10 to 20 lb P205) be applied 
annually with a fertilizer attachment to 
a grain drill (Bul 513). 
Eureka Substation 
The experiments at Eureka were similar to 
those at Highmore. The same crop residue 
treatments were applied to the same tillage 
treatments in crop rotations of (1) spring 
wheat-oats-sorghum, (2) wheat-sorghum and (3) 
wheat-fallow (Cir 124). 
By 1956 manured plots yielded the most oats, 
and those where residues were returned were 
intermediate between manured plots and those 
where residues were remov ed. Cane yields were 
improv ed by returning residues to the soil. 
Wheat yields were not affected by soil treat­
ment from 1 942 to 1947, but manured plots pro­
duced 2 to 5 more bushels during the next 8 
years. Manure and residues improv ed wheat 
yields more on subsurfaced plots than on 
plowed plots ; oats and sorghum yields for a 
14-year period and wheat yields during an 
8-year period were higher on plowed plots 
than on subsurfaced plots (Cir 124). 
OUT STATE TESTING 
Starting in the early 1950s fertilizer ex­
periments were conducted on privately owned 
farms. Howev er, some fertility research 
personnel, such as B. L. Brage, F. E. Shubeck 
and L. O. Fine accepted other responsib ilities 
and most of the work was conducted by person­
nel in the Soil Testing Laboratory and/or 
Extension specialists. 
F . E .  S hu bec k and B .  L .  Brage harv 
on soil  fert il ity plot s .  
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SOIL TESTING LABORATORY 
P. L. Carson 
A fter the late 1940s much of the research 
on soil fertility was done by the personnel in 
the Soil Testing Laboratory. They conducted 
fertilizer trials so that the chemical analy­
ses of farmers ' soils samples could be com­
pared with research data. Such correlations 
made it possible to give reliable recommen­
dations for the use of fertilizer on soils 
represented by the samples tested. 
P . L .  Car son making soil f ert ilit y  recommendat ion s 
from soil test  resu l t s  
The 1947 legislature appropriated funds to 
establish a Soil Testing Laboratory to prov ide 
a soil testing serv ice for the agricultural 
industry of South Dakota. E. J. Williamson 
was hired to start the laboratory on J uly 1.  
He began to assemble equipment , prepare educa­
tional materials and establish field experi­
ments for soil test calibration purposes. I n  
December he resigned to accept a laboratory 
manager position at SDSC with the Bureau of 
Reclamation. 
E .  J .  Will iamson condu c t ing soil analysis . 
The Soil Testing Laboratory position was 
filled in January 1948 by Paul L. Carson. 
The laboratory consisted of a Lamont Soil 
Testing K it. An  old storage room (Room 101  
Administration Bu ilding) was cleared for a 
laboratory to be shared by the Soil Testing 
Laboratory and the Bureau of Reclamation. By 
spring this laboratory was fu nctional and in 
operation. 
Laboratory Staff 
The Bureau of Reclamation laboratory was 
m0,1 ed to H uron in 1953 and Williamson returned 
to the state Soil Testing Laboratory for ap­
proximately one year. He left to accept an 
assignment in the country of Jordan. 
Joe Cholik was the first laboratory tech­
n 1 c 1 an. Lee Rasmussen ,  Bud Dahl and Tom 
Schlackter followed. 
Many other students worked in the labora­
tory. Some , who later went on to obtain 
adv anced degrees or to work in soils , were 
Larry Wilding , Dan Norgaard , Milo Harpstead , 
Rodney Dodge , Robert Papendick , Robert Heil , 
Den nis Heil ,  John Mordv edt , James Pfeiffer , 
Douglas Koth , Ed D iebert , Greg Grenz ,  Daryl 
Buholtz and others. 
R . C .  Dodge taking so il samp l e .  
Betty Goff became the first full-time 
laboratory technician in 1955. She remained 
w ith the laboratory until 1956 when Rodney 
Dodge took the position. Dodge completed the 
course work and most of the research for his 
M.S. degree during that time. He resigned to 
work for CENE X in 1961. Raymond C. Ward then 
assumed the position until 1 972 when he 
fin ished work for his Ph.D. degree and became 
manager of the Redfield Irrigation Station. 
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Bernie Byrnes assumed the managerial position 
in the Soil Testing Laboratory from 1972 to 
1974 at which time Ron Gelderman became the 
manager. 
Farmer ' s  so il sample submit t ed for t est ing . 
Laboratory Techniques 
For several years at the beg inning, the 
Bray Weak Acid Method was used to analyze for 
available phosphorus, the sodium-cobalini­
trite method for potassium, a pH meter to 
determine pH and a solu-bridge for soluble 
salts. 
pH met er t o  d et ermine soil ac id it y .  
The flame photometer was added in 1949. 
This instrument made potassium determination 
much easier and more accurate. It also made 
the determinati on of sodium, calcium and 
magnesium much easier and was used by the 
Bureau laboratory in their cation exchange 
work. 
The nitrate-nitrogen test de,, el oped by Ward 
was an improv ed method for ev aluating nitrogen 
needs of farmer fields. H is work contributed 
to the adoption of this test by soil testing 
laboratories throughout the Great Plains area. 
Paul Fixen improv ed the accuracy of the 
phosphorus test for e1 aluation of soil sam­
ples. He also discovered some factors that 
influenced the use of the test that had not 
been considered before and will need con­
siderable ev aluation in the future. 
R . C .  Ward--ext ract ion solut ion for K t est . 
The laboratory started using the adsorp­
tion spectrograph in 1969 for minor element 
determinations and the N03-N electrode in 
1970 for nitrate determination. The N03-N 
test greatly improv ed the ab ility of the 
laboratory to predict the nitrogen needs 
of crops, especially small grains. 
P . L .  Car son us ing f lame photomet er . 
Soil test- fertilizer recommendations 
were programmed for the computer in 1977. 
This programming was coordinated with 
North Dakota and Minnesota which resulted 
in better and more consistent recommenda­
tions for all three states. 
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Analyses 
The Soil Testing Laboratory assumed the 
responsibility for water analysis for irriga­
tion purposes after the Bureau laboratory was 
mOJ ed to Huron . This serv ice was continued 
until 1 969 when the water quality laboratory ,  
established in the Water Resources Institute , 
started to prov ide this serv ice . 
The number of soil samples tested for South 
Dakota farmers varied from year to year . In 
the 195Os , the number varied according to the 
ASCS payment program . It gradually increased 
for OJ er 15  years and ranged from 9 , 000 and 
1 5 , 000 a year in the late 197Os . Most of the 
farmer samples were tested during September , 
October , November and December . Sometimes , 
March and April were big months depending on 
the weather encountered . A turn around time 
of 3 to 4 days from the time a sample was 
received at the 1 aborato ry until a recommen­
dation was completed was maintained most of 
the time . 
Co lorimet er --test  f or P and orga n ic mat t er .  
During times when the laboratory was not 
busy with farmer samples , research samples 
{ both soil and plant materials) were pro­
cessed for the soi 1 ferti 1 ity and other 
research projects . Some plant analysis 
work was also done for farmers to try and 
determine if their fertility program was 
adequate . 
Field Trials 
When the laboratory was opened ,  very little 
f ield data were av ailable for relating soil 
tests and field response to fertilizers . Work 
with L .  F .  Puhr was started to obtain these 
data . Greenhouse experiments were also es­
tablished to relate soil tests to crop res­
ponses . 
For many years greenhouse experiments and 
field trials were conducted by laboratory per­
sonnel exclusively or in cooperation with 
other soil fertility researchers . 
Howev er , in 1 959 a position was added to 
help obtain field data to correlate with soil 
analyses . This position was filled for about 
a year each by Robert Heil and Robert Papendick. 
In 1961 Ed Lang in took the position . When he 
left the position in 1962 to become Extension 
soils specialist , the position was eliminated . 
During this period extensive soil ferti-
1 ity-soil testing field trials were estab­
lished on private farms for the purpose of 
relating soil test values with growth and 
yield responses to added fertilizer . This 
program was conducted and coordinated with 
the Tennessee Valley Authority {TVA) fer­
tilizer demonstration program conducted by 
the Extension soils specialists : Leonard 
Ladd , Gene Gresham , Merle Schwitzer , Lloyd 
Dav is , Reinder Mesdag and Edward Williamson . 
The staff posit ion eliminated in late 1963 
was replaced with a field technician in 1964 , 
making it possible to make better use of pro­
fessional time . This position was filled 
first by Dale Heesch in 1965 and then by 
Robert Nettleton in 1969 . 
The field trials were more closely tied to 
the TVA fertilizer demonstration program con­
ducted in succession by Extension soils spe­
cialists Edward Lagin ,  Earl Adams , Robert 
Schaper and Jim Gerwing . Without their help , 
little would have been accomplished with the 
f ield trials . 
The field trials resulted in a better know-
1 edge of soil fertility and soil management 
for many areas of the state and a greatly 
improved soil fertility e,, aluation (soil 
testing) serv ice .  
After Gelderman became manager of the lab­
oratory in 1972 , the Soil Testing Laboratory , 
the Extension soils specialist and the Experi­
ment Station project worked together to have a 
soil fertility program in South Dakota . The 
research was directed toward solv ing e.i eryday 
soil fert i 1 ity management prob 1 ems and in sup­
po rt of the Soil Testing Laboratory . A con­
tinual program of soil-test fertilizer res­
ponse calibration is necessary for the Soil 
Testing Laboratory to continue giv ing good 
reliable recommendations to farmers . 
FERTILIZER IN SOUTH DAKOTA 
The following information was contained in 
the notes compiled by E. M .  White in 1976 from 
the Bicentennial Benchmark Publication . 
E. M .  White 
Soi 1 testing procedures have been improved 
by research on yield responses from different 
fertilizers and their rates of application on 
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specific kinds of soil. Yield responses to 
fertilization have varied with the kind of 
soil. Recommendations for fertilizer from 
soil testing results are now based on the kind 
of soil, the area of the state where the sam­
ple was co 1 1  ected, and upon the prev i ous 
cropping history of the field. Nitrogen fer­
t il i zat ion rates al so have been found to 
depend upon the quantity of nitrates in the 
subsoil as well as in the surface layer 
(Carson). 
Soil Te st ing Laboratory in 1 963 . 
Phosphorus was the first fertilizer recom­
mended in the early 1900s when incomes from 
crops could be increased 30 percent by 
applying phosphate to soils at Brookings. At 
that time added nitrogen and potassium had 
little effect. on yields. Since that time, 
crops have remov ed su fficient amounts of these 
elements so that they are now needed for maxi­
mum yields. As more crops are harv ested and 
remov ed from the soil, additional fertilizer 
elements probably will have to be applied to 
keep pace with their .remov al. The use of 
nitrogen fertilizer, placed with phosphorus, 
has increased the utilization of fertilizer 
phosphorus by crops as much as 100 percent. 
Band placement of phosphorus has been prov en 
to be 30 to 70 percent more efficient than 
broadcasting for small grains (Carson, Fine). 
Crops in 1910 remov ed approximately 13 
million pounds of nitrogen, 28 million pounds 
of phosphorus, and 34 million pounds of po­
tassium from South Dakota soils. At that 
time the total value of the elements remov ed 
was about $30 million. The fertilizer loss in 
crops has become economically more significant 
because more needs to be replaced for maximum 
yields. The amounts remov ed in grain crops 
from 1963 to 1973 is much larger than in 1910 
when less grain was harv ested. Return of 
phosphorus to the soil by fertilization nearly 
equals the amount remov ed in the grain crops . 
In the future additional amounts of nitrogen, 
phosphorus, potassium, as well as new fer­
tilizer materia ls  probably will be needed. 
From 1950 to 1975, a limited number of soils 
have been found which need iron, zinc, sulfur, 
and boron fertilization for maximum crop 
yields. 
Yields from crops fertilized with liquid or 
dry sol id fertilizers were comparable prov ided 
the amounts of fertilizer elements applied 
were the same. Organic fertilizers did not 
increase yields in proportion to the amount of 
organic matter they contained. They did 
increase yields proportional to the amount of 
fertilizer elements they contained (Shubeck). 
The Soil Testing Laboratory from 1950 to 
1980 tested more than 239,000 soil samples 
sent in by farmers and about 57,000 soil 
samples collected in research studies. In 
addition, about 23,000 plant samples and 1,100 
water samples were analyzed during this 30-
year period. The number of samples varied 
from year to year partly because gov ernment 
incentive payments required a soil test some 
years but not others. The importance of the 
soil testing program to South Dakota Agri­
culture is dramatically portrayed in Chapter 
XXXVII where the yearly tonnage of commercial 
fertilizer sold in South Dakota is given. 
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Number Of Soil Samples Analyzed By 
Soil Testing Laboratory 
Year Farmer Research 
1950 2200 
1951 1270 816 
1952 1740 1,260 
1953 1950 1,150 
1954 2871 1,129 
1955 2970 330 
1956 7604 
1957 6230 770 
1958 4900 2,100 
1959 4750 250 
1960 3800 200 
1961 5400 600 
1962 6800 1,200 
1963 8000 
1964 9000 800 
1965 10,000 950 
1966 11,000 1,000 
1967 13,000 1,000 
1968 12,000 1,000 
1969 9000 1,800 
1970 8500 1,350 
1971 7159 2,700 
1972 5894 2,620 
1973 1600 1,219 
1974 5280 3,734 
1975 12,080 3,642 
1976 20,435 3,344 
1977 18,010 3,238 
1978 12,040 3,861 
1979 10,079 5,057 
1980 13,998 9,847 
Total 239,560 56,947 
CHAPTER XX I X  
I RR I GAT I ON 
Irrigation attra cted the attention of the 
first agriculturist at Dakota Agricultural 
C ollege . In 1891 , shortly after he became 
d irector of the Agricultural Experiment 
Station , Luther Foster and irrigator Chas 
A. Duncan  wrote : "The subject of irrigation 
is of great i mportance to people of South 
Dakota especially those . • •  liv ing i n  
the James R iver Valley " ( Bul 28) . 
W ater had been obtained in abundance from 
wells dri lled i nto the "great artesian bas i n " , 
but many questions arose . "Would it  pay to 
drill a well? How much water was needed per 
acre? How could it be d i str i buted? When 
should irrigation water be applied and how 
much did certa in crops require? Would 
artesian water injure the crops ? "  ( Bul 28) . 
Foster and Duncan estimated the cost of 
wells that would produce a flow of 500 to  
3 , 000 gallons per minute to  be $2 , 000 to 
$ 5 , 000 and estimated that water rights from 
such wells would be worth $2 , 000 to $12 , 000 
( Bul 28) . 
They sa i d  that the amount of water needed 
would vary w i th d i fferences in soils , crops 
and annual ra infal 1 ,  but estimated that a 
well with a flowing capacity of 2 , 000 gallons 
per minute would furnish enough water for a 
section of land (Bul 28) . 
Their diagrams for water distribution 
showed a reserv oir and a main ditch along the 
h i ghest area in the field . Lateral ditches 
extending at an angle down the slope were con­
nected to the main ditch w i th winged water 
gates bui lt w i th 2- i nch planks . They stated 
that a flow of 2 , 000 gallons per minute could 
be handled w i th a d i tch 5 feet w i de ,  1 1/2 
feet deep and a fall of 4 feet per mi le (Bul 
28) . 
They reported results obta ined i n  1890 
by C .  A. Duncan at Mellette and by B .  S .  
Langrange , a "g<JJ ernment " employee at 
Aberdeen and Huron. Work at Huron was 
"under the local management of A. W .  
Wilmarth " .  They also included a report 
from H .  S. Riggs , an irrigator near Frank­
fort (Bul 28) . 
Then in 1895 , the Experiment Station en­
tered into an agreement w i th the Sp i nk County 
Land and I rri gati on Company to conduct inv es­
ti gat i ons on irrigation on the Hunter-Salzer 
Farm near Mellette . The farm had an artesian 
well , a 5-acre rese rv o ir  and Ol er 5 miles of 
d i tches . About 20 a cres were planted to many 
k i nds of garden , field and forage crops ( Bul 
52) . 
Reserv o ir on Huner-Salzer Farm in 18 90s . 
Irrigat ion d itch--Hunter-Salz er Farm in 18 90s . 
With passage of the Reclamat i on Act by the 
U . S .  Congress in 1902 , the Bureau of Reclama­
t i on was created in the U . S .  Department of 
Interior .  The new bureau had the responsib i ­
lity for plann ing and dev elopi ng of av ailable 
water resources and for their utilizat i on for 
irrigation. Surv ey work began in 1903 for 
construction of Orman Dam on the Belle Fourche 
R iver near Belle Fourche . 
NEWELL FIELD STATION 
J. J. Bonnemann 
The Belle Fourche Field Station ( later 
named Newell Field Station) w as established i n  
1906 , pr i mar j ly t o  study irr i gat i on problems . 
H owever , only dryland invest igations were con­
ducted until after the Orman Dam was completed 
in 1911 . 
Irrigation i nvestigations began in 1912 
when water became av ailable from the Belle 
Fourche Irrigation District .  Experimentation 
was carried on by the USDA for 0/ er 60 years , 
however , J. J. Bonnemann , agronomist from 
SDSC , was located at the stat i on from July 1 ,  
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1951 to August 30, 1961. W. E. McMurphy was 
there f rom 1962 to 1964 ; J. T. Nichols from 
1964 to 1969 ; and J. R. Johnson from 1966 to 
1969. 
I r ri gat ion-farming inv estigations initiated 
in 1912 to study the production and utiliza­
tion of crops in the area, were terminated in 
1950 (Cir 83 and ARS Bul 45-14). 
Alfalfa was found to be one of the most 
v aluable crops on the irrigated soils. Well 
fertilized alfalfa produced excellent yields 
of high quality forage, had a beneficial 
effect on the other crops in the rotations, 
and improv ed the workability of the clay 
soils. Contrary to other crops, alfalfa pro­
duced we 1 1  OJ er a considerable period of con­
tinuous cropping as long as fertility was 
maintained (Cir 83) .  
Sugar beets was a profitable crop, but 
receiv ed less benefit from alfalfa in the 
rotation than any othe r crop. Beets imme­
d iately after alfalfa yielded less than when 
fo 1 1  owing sma 1 1  grain or potatoes. This was 
due to the greater prev alence of sugar beet 
seedling diseases and other problems of stand 
establishment when the beets followed alfalfa. 
Sweetcl ov er was well adapted for use in 2-
and 3-year rotations. It exerted beneficial 
effect on the ti 1 th of the clay soil and made 
good pasture for sheep. 
Corn P roduction 
An off-station research program was con­
ducted on one of three Butte County farms each 
year f rom 1950 to 1954. The objectiv es were 
to study the v alue of nitrogen and phosphorus 
fertilizer on the production of corn grain and 
silage grown under irrigation (Cir 120). 
An application of nitrogen increased grain 
yield and protein content on about two-thirds 
of the fields. A rate of 50 to 60 pounds per 
acre was usually sufficient. An application 
of phospho rus increased yields on about one­
third of the fields, but yield increases were 
small--3 to 10 bushels (Cir 120). 
An increase in plant population for 12,000 
to 20,000 plants pe r acre was accompanied by 
an increase in yield of both grain and silage. 
The response to fertilizer was greater f rom 
highe r plant populations and v ice versa. 
MISSOURI BASIN PROGRAM 
In 1944 the U.S. Congress authorized a 
comprehensiv e  program fo r flood control and 
water resource dev elopment of the Missouri 
Riv er basin. It embraced a system of more 
than 100 dams and reserv oirs on the Missouri 
and some tributaries. Missouri Riv er dams in 
South Dakota were Gav ins Point, Fort Randall, 
Big Bend and Oahe. 
The program included plans fo r irrigating 2 
million acres in the James Riv er Valley from 
the reserv oir created by the Oahe Dam . I t  was 
planned that water would be transpo rted through 
an open ditch from a point north of Pierre to a 
reserv oir north of Blunt. Another ditch would 
transpo rt the water to a point north of Miller. 
At that point smaller ditches would carry water 
to a reserv oir near Cresbard and to Lake By ron. 
An area west of the James Riv er in Spink and 
southern Brown counties would be irrigated from 
the reserv oir at Cresbard. Return fl ow f rom 
this area and water from Lake By ron would be 
used to irrigate an area east of the James 
Riv er in southern Spink County. 
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L. o .  Fine* 1950-1954 
R. E. Campbell (USDA 1950-1954 
F. Wiersma 1953-1955 
H. M. Vance (USDA) 1955-1959 
z .  F. Lund (USDA) 1961-1964 
P. D. Ev ens on 1961-
D. G. Shannon 1971-1974 
P. D. Weeld reyer 1974-1978 
Graduate Students 
Ralph Campbell 
Walter Zich 
Norman E. Zischke 
C. Greg Carlson 
M.S. 
M.S. 
M.S. 
M.S. 
Loyd R. Stone Ph.D. 
Dennis Shannon M.S. 
C. Greg Carlson Ph.D. 
Stanley E. Papendick M.S. 
Paul D. Weeld reyer M.S. 
*Project leader, 
** 1954 
1955-1957 
9 /1 /61-6 /5 /63 
1971-1972 
1/7 /69-6/30/73 
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1974-1977 
1976-1978 
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**Full-time assistant while doing graduate 
work. 
HURON AND REDFIELD DEVELOPMENT FARMS 
The Bureau of Reclamation established a 
soil testing laboratory at SDSC in 1947 and 
leased land for the Huron and Redfield 
Dev elopment Farms. Water was av ailable from 
the James Riv er for both farms. 
The Experiment Station, in cooperation with 
the Agricultural Resfarch Serv ice of the USDA, 
initiated irrigation research at both farms in 
1948. The Huron Dev elopment Farm was discon­
tinued in 1954 and the USDA discontinued its 
efforts at the Redfield Dev elopment Farm, 
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later  called the Redfi eld I r r i gati on Stati on, 
i n  1 959 .  
Pastures at  Hu ron 
F rom 1 948 to 1 952, sev en d i ffe rent pastures 
were grazed by He reford steers . The pastures 
i ncluded nat i ve  grass w i th and w i thout fe r­
t i li zat ion and alfalfa-smooth bromegrass on 
d ryland and a grass mi xture and two alfalfa­
grass mi xtures on i r r i gat i on (C i r  1 07 ) . 
H ay and Grass Seed Producti on 
Also at Hu ron, ei ght grasses were planted 
i n  the sp r i ng of 1 949 on i r r i gated and non­
i rr i gated land, and n ine were planted i n  spr i ng 
and fall of 1 950 under i rr i gati on.  Sev eral 
rates of n itrogen fert i l i zer were applied to 
the 1 950 seed i ngs in  1 951  and 1 952 (C i r  1 07 ) . 
C rop Performance Test i ng 
At Redfi eld, Standa rd Small Gra i n  V a r i ety 
Tests and Corn Performance Tests were con­
ducted under i r r i gati on and someti mes on d ry­
land almost conti nuously from the t ime the 
stati on was opened . Forage grasses and al­
falfa st ra i ns were compa red under i r r i gat i on 
f rom ti me to ti me .  E i ght grasses were planted 
i n  1 949-1 950 and compared for hay and seed 
y i elds . L i kew i se, i n  1 950 f iv e  alfalfa v a r­
i et ies were compa red wi th a li ke number of 
alfalfa st ra i ns under both d ryland and i r r i ­
gated cond i t i ons (C i r  1 07) . 
Sugar Beet Management 
An exper i ment was i n i t i tated at Redf i eld in  
1 952 w i th v a r i ous n itrogen, phosphorus and 
moi sture 1 ev els to study the effect upon suga r 
beet phys i ology and growth (C i r  1 07) . These 
stud i es were d i sconti nued du r i ng the 1 960s 
when the U & I Suga r Beet process i ng plant at 
Belle Fou rche was closed . 
Horti c ultural C rops 
About 20 potato v a r i et ies and numerous 
v egetables were grown at Redfi eld d u r i ng the 
f i rst yea rs at the stat ion ( C i r 1 07 ) . The 
potato offered a good potent i al for hi gh 
return pe r ac re i f  adequate c rop care and 
p rope r so i l  and i rr i gat ion management were 
practi ced . Under i r r i gat i on the y i elds of 
f i v e v a r i et ies ranged from 1 71 to 217  bushels 
per acre in 1 953, but producti on doubled when 
adequate ferti l i zer was used . Because of 
the i r li m ited root system, they requ i red a 
h i gh lev el of av a i lable so i l  nutr i ents and 
moi sture th roughout the grow i ng season (Bul 
5 12 ) . 
Potatoes were d i sconti nued but ga rden c rops 
were grown on a number of occasi ons . I n  
sev era 1 experi ments d i fferent i r r i  gat i on tech­
ni ques were compa red for use i n  home ga rdens . 
Soybean Management 
The f i rst soybean exper i ment was conducted 
at Redf i eld i n  1 952 . Tests were made to 
determ i ne y i eld potenti als of soybeans as 
affected by v a r i ous moi sture reg i mes and to 
measu re the effects of sev eral row spa c i ngs 
and plant populat i ons on y ield . Beans were 
planted at 2-, 3- and 4-i nch i nterv als i n  9-, 
18-and 36- inch rows (C i r  1 07 ) . 
Three v a r iet ies were planted i n  18- and 36-
i nch rows i n  1 953 . V a r i ety di fferences were 
f a r  outwei ghed by the effects of chang ing row 
spac i ngs from 36 to 18  i nches . Du r i ng the 
hi gh ra i nfall season, soybeans produced 30-
bushel y i elds on d ryland, and y i eld was not 
i mprov ed mater i ally by i r r i gat i on (Bul 517) .  
Corn Ferti li zat ion and Management 
Beca use of the econom i c  i mportance of corn 
and the probable i nc reased emphas i s  on the crop 
under i rr i gat i on , major attenti on was giv en to 
i t  at Redf ield . The fi rst exper i ments ranged 
f rom nitrogen fert il ity tri als to extensi ve  
experi ments combi n i ng methods of planti ng, rate 
of planti ng, fert i l i ty and moi stu re (C i r  1 07 ) . 
I n  1 949 a 2-year  crop rotat ion of corn­
wheat and a 4-year rotat ion of corn-wheat­
alfalfa-alfalfa were establi shed on both dry­
land and i rr i gat i on .  In each rotati on, each 
c rop was grown on a sepa rate block that i n­
cluded sev era l  pl ots . S i x bas i c  fert i l i zer 
treatments were applied to each rotat ion ( C i r 
1 07 ) . Av erage yi elds we re obta i ned for 7 
yea rs from 1 949 to 1 955 (Bul 5 17) .  
I n  the 4-yea r  rotat i on, corn responded to 
ni trogen fert i l i zer d u r ing the fi rst 2 yea rs, 
but the alfalfa prov i ded most of the nitrogen 
needed after 1 951 . Wheat showed a ma r ked 
response to fert i l i zer throughout the per i od .  
I n  the 2-yea r rotati on, both c rops prod uced 
h i gher y i elds when fert i l i zed (Bul 5 17 ) . 
I r r i gati on tri pled corn y i elds, more than 
doubled alfalfa producti on, but i nc reased 
wheat yi elds only 22% . Wheat y i elds, howev er, 
were i nc reased more on ferti li zed plots than 
unferti l i zed ( Bul 5 17) .  
I n  another study, ten fe rti l i zer treatments 
conta i ni ng v a ry i ng amounts of n it rogen and 
phosphorus were applied from 1 953 to 1 962 i n  
a 3-yea r rotati on of ba rley-corn-corn and a 
5-yea r rotat ion of ba rley-alfalfa-alfalfa­
corn-corn (Bul 4 1 6 ) .  
I n  the 3-yea r rotati on, crop y i elds were 
not affected by the appli c at ion of phosphorus, 
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but yields of both crops were increased signi­
ficantly by nitrogen. In the 5-year rotation, 
corn yield was not affected by the use of 
fertilizer, while barley production was in­
creased slightly by both fertilizers. Alfalfa 
y ield was increased by phosphorus and reduced 
by nitrogen application (Bul 4 16). 
Because of higher crop yields, the net cash 
returns from all fertilizer treatments in the 
3-year rotation, except phosphorus used alone, 
were higher than from unfertilized plots. The 
exact opposite was true in the 5-year rotation. 
Phosphorus alone produced a $ 1-per-acre higher 
net return than the unfertilized, while yield 
was not increased enough by other treatments 
to pay for the cost of fertilizer (Bul 4 16). 
In 1 955 a study was conducted at Redfield 
on the distribution of nitrogen needs by corn 
during the growing season. All the above 
ground pl ant parts were harv ested on four di f­
ferent dates and analyzed for nitrogen con­
tent. Plants under irrigation assimilated 
about 50% more nitrogen than those on dry 
land. By the time of the first sampling date 
(August 9), about two-thirds of the total 
nitrogen for the year had been assimilated. 
However, a considerable portion of the total 
nitrogen was taken up in the last few weeks of 
the growing season, an important factor in 
getting complete filling of the ears (Bul 
517). 
Grass Seed Production 
Various tame and native grasses were tested 
at Redfield. In most experiments a combina­
tion of row spacings, usually 9, 18 and 36 
inches apart, and fertilizer applications were 
superimposed to measure the effect of ferti­
lity and row spacing with cultivation under 
irrigation (Bul 5 17) .  
Performances of  the higher producing tame 
grasses were nearly the same from all row spa­
cings and fertilizer treatments for the first 
2 years. Howev er, in the second and third 
years after planting, nitrogen deficiency 
became more and more acute, and seed yields 
dropped with 9-inch spacing and solid seedings 
on unfertilized plots. 
Water Management 
Experiments were established at Redfield 
during 1 951 to study the use of moisture by 
various crops, infiltration rates and manage­
ment of irrigation water. One experiment 
i nv olv ed a study of the consumptive use of 
water by corn, alfalfa, wheat, sugar beets, 
potatoes and dry beans. Another included stu­
dies of infiltration rates, rates of advance, 
irrigation effic iencies and proper streams of 
water on various widths of rows and borders. 
A third compared different sizes of irrigation 
sprinkler nozzles (Cir 1 07). 
Soil Moisture Depletion 
Two agricultural engineers, L. J. Erie and 
N. A. Dimick, reported in 1 954 that nearly 90% 
of the moisture used by irrigated crops at 
Redfield was extracted from the top 3 feet of 
soil, approximately 75% from the first 2 feet 
and OJ er 50% from the top foot. They sug­
gested that the irrigator apply only enough 
water to bring the top 3 feet to field capa­
city in most cases (Cir 104). 
Each crop had a critical period for 
moisture--usually at blossoming time. At 
that time abundant moisture must be av ail­
able to the plant for high production (Cir 
104). 
Drainage 
During the mid-1 960s, W. D. Lembke of the 
Agricultural Engineering Department planted 38 
grain sorghum varieties on a drainage plot at 
Redfield to observ e  the effect of high water 
table during the period that the sorghum was 
heading (Cir 1 70). 
He also measured the concentration of salts 
in the drainage tiles and observ ed that there 
was an increase in salts as irrigation water 
passed through the soil profile (Cir 1 70). 
OTHER RESEARCH LOCATIONS 
Included in the 1 944 water resource deve­
lopment program were the Shadehill Dam on the 
Grand River and the Angostora Dam on the 
Cheyenne. 
Early in the 1 950s the Shadehill Irrigation 
Farm was established near Lemmon. The farm 
was maintained for 8 years. Irrigation re­
search was initiated on private farms near the 
Angostora Dam south of Hot Springs in 1 955 and 
in Yankton County during 1 956. 
Numerous intensive experiments were con­
ducted on water, crop and soil management 
practices . for optimum production of such row 
crops as corn, sorghum, sugar beets, potatoes 
and soybeans. It was felt that they had a 
greater potential response to i rri gat ion than 
small grains (Bul 517). 
Corn Production 
Experiments were conducted on the Angostora 
Irrigation Project and in Yankton County on 
private farms to study aspects of corn produc­
tion such as plant population, choice of 
hybrids, irrigation regimes and fertilizer 
practices (Bul 517). 
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At Angostora , fiv e i rr i gat i on schedu l es  
and si x fert i l i ty treatments were appl i ed on 
t hree soi l types . Poor yi e l d s  were obta i ned 
and there was l i tt l e  response to fert i l i zer  
when i rr i gat i on wa s negl ected dur i ng  the 
tassel i n g  to s i l k i ng stage of growt h .  How­
ev e r ,  when i rr i gat i on water  was added at the 
t i me that so i l  moi st u re content i n  the root 
zone reached the m idpo i nt between fi e l d  capa­
c i ty and the wi l ti ng po i nt ,  good corn yi e l d s  
were obta i ned when adequate n i t rogen was 
app l i ed .  The opt i mum amount of n i t rogen 
v ar i ed wi th  soi l type ( B u l  5 1 7 ) .  
I n  a 1 956 exper i ment at Angostora Sf!\/ era l 
rates of n i t rogen were appl i ed .  The add i ­
t i ona l  yi e l d from 80 pounds of n i t rogen per 
acre was econom i ca l l y  fea s i b l e wi th  a retu rn 
of nea r ly  $2 worth of corn for $ 1  i nv ested 
i n  fert i l i zer .  The next i nc rement of 40 
pounds a l so retu rned more than the cost 
( Bu l  5 1 7 ) . 
Resu l ts  from a 1 956 exper i ment at Y ankton 
were s imi l a r to those obta i ned at Angostora 
i n  1 955 . Corn yi e l d s  wi th  the best fert i l i ty 
prac t i ce were 40 bushe l s h i gher when adequate 
moi sture was prov i ded dur i n g  tasse l i ng to 
s i l k i ng than when i rr i gat i on was rest r i cted 
du r i n g  that per i od ( B u l  5 1 7 ) . 
Experi ments at both l ocat i ons i n  1 956 were 
corre l ated wi th  the Redfi e l d study of n i t rogen 
a s s i mi l at i on .  du r i n g  the growi ng  per i od .  
Though the tota l  uptake o f  n i t rogen v ar i ed 
wi de ly among the fou r soi l s ,  the t i me di s­
t ri but i on of n i t rogen uptake was v ery si mi l a r .  
By August 1 ,  s l i ght ly  l ess than ha l f  o f  the 
tota l  ni t rogen for the yea r had been ass i mi ­
l ated from Far l and  sandy l oam and O rman c l ay ,  
but 80% o f  i t  had been taken u p  from the Gap  
s i l t  l oam ( B u l  5 1 7 ) .  
Experments  i nv olv i ng corn hybr i d s  of v ar­
i ous  matur i t i es i n  comb i nat i on wi th sev eral 
stand den s i t i es ,  fert i l i zer  pract i ces and 
methods of pl ant i ng were conducted in Y ankton , 
Sp i nk  and B rook i ng s  count i e s  for sf!ll eral  years 
(Bul  5 1 7 ) .  
Ra i s i ng the pl ant popu l at i on from 1 6 , 000 to  
1 9 , 000 p l ants per acre i nc reased yi e l d by 1 0  
or  more bushel s per ac re ; whereas ,  the next 
3 , 000 i nc rease in pl ant popu l at i on ra i sed 
yi e l d on l y  about 5 bushe l s wi th the same fer­
t i l i ty and water  management ( B u l  5 1 7 ) .  
The resu l ts i n d i cated that a pl ant popu l a­
t i on of 1 8 , 000 to  20 , 000 genera l l y  gav e near 
max i mum yi e l d s .  Hybr i d s  that matu red 4 to  5 
days l ater than those used on dry l and cou l d  
usua l ly be used wi th  i rr i gat i on .  Adequate 
so i l moi st u re was essent i a l  between tassel i n g  
and si l k-brown i n g  to get max i mum product i o n .  
N i t rogen uptake cont i n ued unt i l dent i ng o r  
l ater and the supp l y  must be adequate al l 
t h rough the growi ng season . Al fa l fa i n  the 
rotat i on i n c reased the av ai l ab l e n i t rogen 
about 60 pounds per ac re for 2 years of corn 
( B u l  5 1 7 ) . 
Agri c u l t u ra l  E ng i neer i ng  Farm 
The Agr i c u l t u ra l  E ng i neeri ng  Farm was es­
tabl i shed on the S i oux  R i v er nea r Brook i ngs  
i n  1 956 for the  pri mary pu rpose of  conduct i ng 
i rr i gat i on resea rch .  Emphas i s  was pl aced on 
stud i es of performance eff i c i ency and crop 
adaptabi l i ty of wel l s ,  pumps and v ar i ous i r­
ri gat i on spri nk l er systems . 
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CHAPTER 'IJ..X 
SO I L  SURVEY AND PHYS I CS 
In  1912 , Dr. A. N. Hume wrote : "South Dakota 
soil s  are not al l equal l y  fertil e. They do not 
hav e equal abil ity to produce crops ev en with 
equal amounts of rain. They v ary in physical 
condition • • • and food content • • and do 
not respond equal l y  we l l  to the same kind of 
treatment (Bul 139). 
"South Dakota must prov ide for a statewide 
study of her soil and crop conditions. The 
p l an must inc l ude ev ery county , ev ery great 
soil type , and at least ev ery farm • • • How 
wil l one find out about the soil s of South 
Dakota? Send a man out to make examination 
and report. What wil l you do with the report? 
Make a p l ain statement of it , and map it per­
haps , and pub l ish it " (Bul 139). 
A year l ater the South Dakota Corn and 
Grain Growers Association passed a reso l ution 
to ask "the l eg isl ature to appropriate $15 ,000 
per annum for the purpose of demanding that 
our state Experiment Station make more ade­
quate study of soil s" (JW-9). 
And in 1918 , the association again v oted to 
request the l egisl ature for a state soil s sur­
v ey (JW-11). In 1919 the legisl ativ e  c ommit­
tee , appointed to attempt to secure a l eg is­
l ature appropriation for soil s surv ey work , 
was i nf l uencial  in securing an appropriation 
for $10 ,000 per year to be used for that pur­
pose (JW-12). 
A. N. Hume was named Director of Soil Sur­
v ey. Immediatel y  after the appropriation was 
secured , arrangements were made with the U.S. 
Bureau of Soil s for federal assistance and on 
Ju l y  11 , 1919, W. I. Watkins , a federal em­
p l oyee , started on soil surv ey. J. G. Hutton 
directed the work from the Experiment Station 
and emp l oyed two students (JW-12). 
J . G . Hutton examining a soil  sod prof ile in 1 92 0 s . 
It might be interesting to note that W. H. 
Pierre , a l ong-time staff member and l ater 
head of the Department of Agronomy at Iowa 
State U n iv ersity , serv ed as an Assistant in 
Agronomy on a Soil Surv ey team in 1921 
(Brage). 
The work was suspended during the depres­
sion. Howev er ,  it was rejuv inated when Fred­
erick C. Westin was hired on Ju l y  1 ,  1947 to 
head the progra�. The fo l l owin g  year Gerhardt 
B. Lee and A. J. K l ingehoets were added to the 
soil surv ey staff. 
SURVEY PERSONNEL 
Staff Members 
J. G. Hutton* 
W. I. Watkins 
Dr. F. C. Westin* 
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L. P. Wil din g  
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R. Matheny 
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1959- ? 
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1964- ? 
1969-1974 
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Graduate Students 
George J. Buntl ey 
Lawrence P. Wil ding  
George J. Buntl ey 
Earl A. Monnens 
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Robert D. Heil 
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M.S. 
M.S. 
Ph.D. 
M.S. 
M.S. 
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M.S. 
M.S. 
Ph.D. 
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* Project leader; **Fu l l -time assistant 
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SO IL  SURVEY ACTI V I T I ES 
I n i ti a l ly the act iv i t i e s  were l i mi ted to the 
mapp i ng of the soi l s  in v a ri ous count i es of the 
state and the publ i cat ion  of County So i l  Surv ey 
Report s .  Howe.i er ,  activ i t i es were broadened to 
i nc l ude i nte rpretat i ons of the i n format i o n .  
Soi l Su rv ey Reports 
Under Hutton ' s superv i s i on ,  reconna i ssance 
soi l su rv eys were publ i shed for sev era l 
count i e s .  
F .  C .  West in study ing soils o f  Badland s .  
Under Westi n ' s  superv i s i on ,  so i l  su rv eys 
were conducted i n  cooperat i on wi th the Soi l 
Conserv at i on Serv i ce and the Bu reau of P l ant 
I ndustry ,  So i l s  and Ag r i c u l t ura l  E ng i n eer i ng 
of  the USDA . Soi l su rv eys were i n i t i ated i n  
Spi nk  and Brook i ng s  count i es i n  1 94 7 .  
Sp i nk  County was sel ected because i t  was i n  
t he area o f  the proposed Oahe i rri gat i on pro­
j ect . A su rv ey crew, wh i c h  i nc l uded West i n ,  
J ames Anderson , Wi l l i am Moden hauer and George 
J .  Bun t l ey ,  l iv ed at Redfi el d duri ng the week 
i n  the summert i me .  They worked 5 to 6 days a 
week . 
Brook i ngs  was sel ected because  of i ts 
p rox im i ty to SDSC . The su rv ey crew wo rked a 
A . J .  Kl ingelhoet s and L . L .  Ladd study soil map, 
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day at a t ime whenever weather permitted, 
dur ing the late fall, wi nter and early spri ng. 
Soi l  Surv ey Reports were publi shed i n  1954 for 
Sp i nk County and in 1959 for Brooki ngs. 
W. I. Watki ns returned to serv e  as crew 
chi ef for the reconnaissance soil  surv ey of 
Potter County. A report was publi shed in  
1955. 
Except for the map obtai ned from D. D. 
Malo, the follow i ng informati on was contai ned 
i n  the department ' s  bi centenni al benchmark 
publi cati on assembled by E. M. Wh i te i n  1976. 
E. M. Whi te 
Soi l  maps were prepared and published coop­
eratively w i th the Soi l  Conserv ation Serv ice, 
Bureau of Ind i an Affa irs, and the Research 
Branch of the State H i ghway Department. Each 
soi l  surv ey report contai ned a map and a text 
i n  wh i ch the soi ls were i nterpreted for best 
land use, for engi neeri ng purposes and for 
forest, recreati onal and wetland management. 
Esti mated yi elds for d i fferent crops and for 
range were al so given for each soi l. County 
reports were published for 36 counties from 
1950 to 1980. The mapp i ng for 23 add it ional 
counties i s  nearly completed or i n  progress, 
and no surv ey has been conducted in si x 
counties. 
Soi l  Genesi s  
A soi l ' s  potenti al can better be e.i aluated 
i f  the chemi cal and physi cal changes in  the 
soi l  parent material that are caused by soi l  
formati on processes are undestood. W i th thi s  
i nformati on, future changes can be predicted. 
The genesi s  of forested and prair ie  soi ls i n  
the Black Hi lls were studied. These studies 
on soi ls wi th d i fferent parent materi als 
showed that soi l  development i s  dependent on 
cli mate and the vegetati on. All of the Black 
H i lls soi ls could be and possi bly have been 
forested although soi ls at lower elevati ons 
probably could be used more prof i tably for 
range rather than forest producti on. 
Soil Structure 
Claypan soi ls wi th hi gh sod i um contents 
gradually lose the sod i um i f  water dra ins 
through the soi l. Chemi cal and physi cal 
changes, and the relati onsh i p  between the two 
were stud ied so that the sod i um-rich soi ls 
wh i ch respond to remed ial cultural practi ces 
could be i dent i f i ed. When sod i um was lost and 
water mov ed downward through the soi l, clay 
pa rt i cl es in  the cl aypan mov ed downward 
through the soi l  to coat surfaces and fi 1 1  
small pores of soi l  structure un its. The soi l  
became less permeable by thi s  pluggi ng act ion 
(West i n  and Whi te). 
D i fferences between surfaces and i nteri ors 
of structural uni ts of a low- sodi um soi l  were 
stud ied to better understand the clay mov ement 
process and the effect thi s  mov ement had on 
pl ant roots. It was learned that soi l  in  the 
structure surfaces conta i ned more organic  
matter and ni trogen than the interi ors wh i ch 
were less access i ble to roots (He il  and 
Buntley). 
Well- and moderately-well-drai ned soi ls i n  
the northern part of eastern South Dakota con­
tai ned more organi c  matter and ni trogen and 
had a darker color than soi ls in the southern 
part (Wi ld i ng, Buntley and Westi n). Phos­
phorus i n  the northern part was associ ated 
more w ith alumi num, calci um, and organi c  
matter and less w ith iron than i n  the southern 
part. Analyses of chemical and phys i cal pro­
perties of 16 soi ls of eastern South Dakota 
were related to the amount of av ailable phos­
phorus in the soi ls (West i n). 
Land Value 
Stud ies w ith the State Department of Re,, e­
nue on the relati onsh i p  between soi l  produc­
tiv ity and land values resulted in the de.i e­
lopment and publ ication of land value gui des 
for 41 of the 67 count ies. M imeographed 
gui des for the remai n i ng counties were given 
to state land equal i zati on off i cers. All land 
sales i n  the state were incorporated into a 
formula along w ith soi l  product iv ity to pro­
v i de the assessors and all others who wi shed 
to use i t  wi th an easy-to-use method of uti ­
li z i ng soi l  surv eys to e.i aluate land (Westi n). 
Use of ERTS Imagery 
In 1973 Earth Resources Techn ical Serv i ce 
(ERTS) from Si oux Falls was used as a f ield 
base map for a soi ls and land use map of 
Penni ngton County. Usi ng land-sales data and 
the general soi l  map, a land-value map of 
Penni ngton County was prepared. Th i s  map was 
encoded i nto the computer and a value for each 
quarter section of land pri nted. Thi s  was 
used for the reappraisal of the land in  
Penni ngton County (Frazee). 
Research was done cooperatively w ith the 
Remote Sensi ng Insti tute and NASA to uti l i ze 
satellite and ai rcraft i magery in  the soi l  
surv ey program. Dur ing 1975 and 1976 tech­
ni cal papers were presented at three ERTS 
symposi a, one photogrammetry symposi um, and 
one internati onal ERTS symposi um held in  
Germany. The papers were publi shed i n  sym­
pos ia  proceedi ngs. 
Two South Dakota soi l  maps and one county 
map were publi shed on ERTS satelli te imagery. 
One state-w i de map was used to extend land­
value data and the others to extend soi l-test 
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resu l ts si nce 1 952 for  organ i c  matter ,  phos­
phorus , potass i um ,  and pH . The mu l t i spectral 
and temporal characteri sti cs  of the ERTS map , 
when used as a bas e ,  al l owed the user to 
i nterpret many of the cha racter i st i c s  of so i l  
and l a nd .  A b r i e f  descr i pt i on accompan i ed 
eac h map expl a i n i ng the mu l ti spectral  and tem­
po ra 1 adv antages of the ERTS i magery .  
I t  was est i mated that 3 0 , 000 conv ent i ona 1 
a i r photos cost i ng $250 ,000 wou l d  be needed 
to construct a state mos a i c  of South Dakota . 
The ERTS mosa i c  requ i red 20  scenes , each 
cost i ng about $ 2 . 00 {West i n and F razee ) . 
SO I L  PHYS ICS 
Soi l phys i c s was added to the l i st of act i ­
v i t ies  i n  the Ag ronomy Depa rtment i n  1 95 5 .  
After Mau r i ce L .  Horton l eft the proj ect to 
joi n  the Water Resou rces I n st i tute i n  1 973 , 
activ i t i es were suspended for 2 or  3 years 
because of a l ack of funds .  
P ersonnel 
Staff Members 
D r .  J. R .  Ru n k l es * 
D r .  M. L .  Horton * 
B .  S .  Sandhu 
D r .  R. A.  Koh l  * 
1955- 1 963 
9/64-3/73 
1 970- 1 972 
3/75-
G raduate Students 
C l i nton D. Stoner M . S .  7/56-6/60 
Robe rt I .  Papend i ck Ph . D .  - 1 963 
G) 
@ 
Jon  Bartho l i c  
Dona l d  G .  Moore 
Rona l d  R .  Schnabel 
*P roj ect 1 eader 
Ph . D .  
Ph . D .  
M . S .  
8/1/59-6/1 /64 
1 969- 1 972  
1975- 1 97 7  
Soi l P hys i cs Activ i ti es I n  1 970s 
R .  A.  Kohl 
D ur i ng the i nter im  peri od from 1 972 to 
1975 , M. L. Horton taught the underg raduate 
and graduate soi l phys i c s cou rses in add i t i on 
to d i rect i ng research activ i t i es i n  the Wate r 
Resources I n st i tute .  
Robert A .  Koh l  was appoi nted to the P l ant 
S c i ence staff as so i l  phys i c i st on March 1 ,  
1975 . He assumed the respons i b i l i ty of teach­
i ng the two soi l phys i cs  cou rses and i n  1 978 , 
the so i l  conserv at i on course .  
Resea rch  act iv i t i e s  began wi th  a study of  
the  effects of deep pl owi ng ( to 2 feet ) a 
c l ay-pan so i l  near Redfi el d on corn root i ng 
di st r i b ut i on s .  
Root di stri but i ons and water  uptake pat­
terns were then stud i ed on gl ac i a l  ti l l  soi l s  
i n  eastern South Dakota to obta i n i n fo rmat i on 
on water ho l di ng capaci t i es and effi c i ent 
water ut i l i zat i on .  Da ta were al so gathered 
on crop phenol og i ca l  de.. el opment as a funct i on 
of  cl i mat i c  v a r i a b l e s to pred i ct crop cov er 
a s  the growi ng season progressed . These 
data we re needed to improv e erosi on l os s  
est i mates wi th  the un iv ersal  so i l  l oss 
equat i on .  
@ 
1 .  
2 .  
3 .  
4 .  
5 .  
Cool , 
Cool , 
Wann ,  
Cool , 
Warm , 
Soi l Zones of South 
Moi s t  Forest  (Typ i c Bora l fs )  
Dakota 
6 .  Cool , Moi s t  Pra i ri e  { Ud i c  Borol l s ) Very Dry P l a i n  (Ari d i c  Boro l l s )  
Very Dry P l a i n ( Ari di c Ustol l s )  
Dry P l a i n  l Typ i c Borol l s ) 
Dry P l a i n { Typi c  Usto l l s ) 
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7 .  Wann ,  Moi s t  Pra i ri e  ( Ud i c  Usto l l s )  
CHAPTER XXXI 
STATE SEED lABORATORY 
R - c . K I NCH 
The Association of Official Seed Analysts 
of North America was organized in 1908 at 
Washington, D.C., by representatives of se-1-
eral colleges of agriculture, the USDA and 
the Canada Department of Agriculture. South 
Dakota became a member of the Association but 
the first meeting attended by a South Dakota 
representative was in 1916 w hen Mathew Fowlds 
attended the St. Paul, Minnesota, meeting. 
R .  C .  Kinch ,  head of Laborat ory--1 947-197 6 ,  
The earliest record of seed testing in 
South Dakota dates back to 1912 when the leg­
islature established a State Seed Department. 
Irwin 5. Oakland was appointed State Seed 
Commissioner with an office at South Dakota 
State College. Problems were encountered with 
this arrangement and the office of State Seed 
Commissioner was abolished in 1914. 
South Dakota State College supplied office 
space for seed testing activity but a charge 
had to be made to COi er seed testing costs. 
The State Seed Laboratory was established 
at SDSC with Mathew Fowlds as Seed Analyst. 
He was a 1913 graduate, who had se rv ed as an 
Entomologist for 2 years before joining the 
Agronomy Department in 1915. 
After he addressed the 1921 meeting of the 
Corn and Grain Growers Association, the group 
voted to ask the Legislature for $2,000 for 
seed testing (J W-15). 
Fowlds, like others of his time, partici­
pated in many agronomic endeavors. In add i­
t ion to his work with seeds, he was the weed 
taxonomist ; he dev eloped two hu 1 1  ess oats 
varieties and worked with forage crops. 
In 1935 the Legislature again established 
the position of State Seed Commissioner to 
superv ise seed anal ysis, seed certification 
and regulation. R. W. Vance was appointed to 
the position and was to be given an office at 
South Dakota State College. The arrangement 
did not work out well. 
The members of the South Dakota Crop Im­
provement Association expressed considerable 
dissatisfaction at their annual meeting in 
Huron on September 14, 1938. The fact that 
the Seed Commissioner was a political appoin­
tee seemed to be the basis for the dissatis­
faction (JW-42). 
The office of the SeP.d Commissioner was 
abolished in 1939. The seed certificat ion and 
seed regulation activ ities were transferred to 
the Department of Agriculture at Pierre and 
the seed testing activ ity was resumed by the 
Agronomy Department. 
COLLEGE PERSONNEL 
Staff Members 
Mathew Fowlds* 1921-1939 
E. L. Erickson* 1939-1946 
N. G. Patterson 1944-1947 
R. C. Ki n ch* 1947-1976 
Raymond Walz 1949-1951 
M. W. Johnson 8/1951-1957 
W. G. Wri ght 1956-1962 
L. E. Wiesner 1962-1966 
Leroy Johnke 1968-1973 
A. 0. Lunden* 1976-
Graduate Students 
Dwight G. Lambert M.S. 9/1/47-6/1/49 
Henry R. Wilson 1953-1954 
Mark W. Johnson M.S. ** -1957 
Allyn O. Lunden M.S. 9/1954-6/1956 
Loren E. Wiesner M.S. ** -1963 
Larry B. Swain 1964-1965 
Wayne G. Wright M.S. ** -1965 
Leroy E. Johnke M.S. ** -1973 
Richard Pence 1967-
Keith J. Byers M.S. 1971-1973 
Willi am H. Bahl M.S. 1973-1975 
Quentin E. Schultz M.S. 1974-1976 
* Director of Seed Laboratory ;  ** Full-time 
staff while doing graduate work. 
Many students conducted purity and germina­
tion tests, on a part-time basis, while attend­
ing college. Lyle A. Dersche id, for example, 
worked under E. L. Erickson for 3 1/2 years. 
During his junior and senior years in college, 
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he superv i sed students  performi ng pu r i ty and 
germi nat i on test s .  Leonard L .  Sch rader and 
Charl es J .  Wi l bu r  were two of them. Schrader 
became the fi rst Extens i on Weed Spec i a l i st and 
Wi l bu r  estab l i shed the Wi l bur  Seed Company i n  
Mi l l er du r i ng 1 949 .  
I n  l ater years as many as 20 students were 
h i red pa rt-t i me each year .  Th i s  pract i ce pro­
v i ded for a v e ry fl ex i b l e  and capabl e work 
force. Du r i ng the wi nter and spr i ng  when the 
seed test i ng l oad wa s heavy ,  more students 
were hi red . I t  prov i ded a l ea r n i n g  exper i ence 
and i ncome for students , and extremely rapi d 
and accu rate seed test i ng serv i ces fo r custo­
mers of the l aboratory .  
NEW REGI ME 
Matthew Fowl ds  ret i red in 1 93 9  and E l mer L .  
E r i ckson , who had been wi th the I owa State 
Seed Laboratory ,  was emp 1 oyed to superv i se the 
seed test i ng work . He al so serv ed as taxono­
mi st , taught seed and weed cou rses , and was 
p roj ect l eader fo r fo rage and weed resea rch . 
He dev el oped a ser i es of weed seed pl ates . 
Hol es we re punched i n  ca rdboard to fo rm recep­
tac l es for seed s .  Ea ch pl ate hel d the seed of 
24 weed spec i es .  Panes of gl ass  cov ered each 
cardboard on front and back . They were hel d 
i n  pl ace by st ri ps of galv an i zed t i n .  One 
ser ies  of fiv e pl ates conta i ned seed s of 1 20 
weed spec i es .  P l ate V I  c ontai ned seeds of 
nox i ou s ,  secondary nox i ous  and other  common 
weed s .  
E r i ckson was much  i nte rested i n  i mprov i ng 
seed test i ng equ i pment and dev oted much t i me 
to dev el opi ng and pe rfect i ng sev eral seed 
testi ng a i d s .  A v acuum seed counter was dev e­
l oped fo r seed l aborato ry use .  It wa s pa­
tented and manufactu red by the Sout h Dakota 
State Col l ege Foundat i on .  L i kewi se an a i r 
bl ast sepa rator ,  t he "South Dakota Bl ower " ,  
was de.i el oped to be manufactu red and di s tr i ­
buted by the  Foundat i on .  He  gav e a paper at 
the 25th annual  meet i ng of the Assoc i at i on of 
Offi c i a l  Seed Analysts in 1 944 at Col umbu s ,  
Oh i o ,  o n  "Des i gn ,  Const ructi on , Operat i on ,  and 
Performance of the ' South Da kota Bl ower ' . "  
The demand for seed test i ng serv i ces con­
t i nued to grow and i n  1 944 Norman Patterson 
was empl oyed to superv i se under E r i ckson ' s  
d i rect i o n  al l seed test i ng work . Col l ege stu­
dents  were empl oyed pa rt- t ime to do some of 
the work . The Seed Laborato ry wa s mov ed from 
Room 204 i n  the Admi n i st rat ion  Bu i l d i n g to 
second fl oor of the Headhouse of the hor­
t i cu l ture greenhouse . 
A compl ete change i n  adm i n i strat i on and 
superv i s i on of the Seed Laboratory occurred i n  
1 94 7 ,  both Er i ,kson and Patterson resi gned . 
Raymond C .  Ki nch , who had been wi th  the State 
Seed Laboratory of the Nebraska Depa rtment of 
Agri c u l t ure i n  L i ncol n ,  Neb raska , was empl oyed 
as As s i stant P rofessor of Ag ronomy i n  charge 
of the Seed Laboratory .  He reported on 
February 1 ,  1 94 7 .  
Home o f  Seed Laboratory from 1 94 5  to  1952 . 
Er i ckson , upon res i gn i n g ,  dev oted fu l l t i me 
to the manufactu re and sa l e  of the v acuum seed 
counter , the "South Dakota Bl ower"  and other 
seed test i ng equ i pment .  At th i s wri ti ng 
( 1 981 ) he is cont i n u i n g  that act iv i ty wi th 
sa l es of seed test i ng equ i pment al l OJ er the 
worl d .  
Wh i l e  the Seed Test i ng Laboratory wa s l o­
cated on the second fl oor of the Hort i c u l ture 
greenhou se headhouse , more and more seed 
samp l es we re bei ng sent or b rought to the 
l aborato ry .  Records of these ear ly seed 
test i ng activ i t i es are not av a i l abl e befo re 
the 1 945-1946 year .  
I n  1 947  Ki nch wa s v i ce presi dent o f  the 
As soc i at i on of Offi c i a l  Seed Ana lysts . How­
e.i er ,  the pres i dent , D r .  G. P. Ste i nbauer of 
Orono , Ma i ne ,  had taken a non- seed pos i t i on 
wi th another un iv ers i ty .  Consequent l y ,  Ki nch 
serv ed as presi dent fo r the rema i nder of 1 94 7 ,  
and presi ded at the annual meet i ng i n  R i chmond , 
V i rg i n i a ,  then he serv ed the fu l l  yea r  of 1 948.  
The annual meeti ng wa s at Spri ngfi el d ,  
I l l i no i s .  
The fi rst g rad uate student i n  Seed Techno­
l ogy , Dwi ght W. Lambert , was a 1 947  graduate 
of the Un iv ers i ty of Neb raska . He receiv ed 
an M . S .  degree i n  1 949 and cont i n ued work i ng 
i n  the Seed Technol ogy fi el d .  He i s  now i n  
cha rge of al l the Federal seed test i ng l abora­
tori es wi th h i s offi ce  i n  the Ag r i c u l tural 
Re sea rch  Center in Bel t sv i l l e ,  Ma ryl and .  
I n  1 948 a 4-day seed sho rt course was hel d 
fo r South Dakota seed company personnel . Sub­
jects cov ered were ( 1 ) South Dakota Seed Law 
requ i rements ;  ( 2 )  seed tes t i ng and l abel i ng 
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requ i rements ; and (3) identification of crop , 
common and noxious weed seeds. Also in 1948 , 
a meet i ng of South Dakota Seedsmen was held to 
reorgani ze the South Dakota Trade Association 
that had ceased to function for the preceding 
several years. 
In 1949 add itional teaching responsibil i ­
ties were given to Kinch. Ray Walz , a 1 949 
SDSC graduate , was added to the staff to per­
form some of the superv isory work in the Seed 
Laboratory. 
In 1950 , with the assi stance of Leonard 
Schrader , Extension Weed Specialist , and Elmer 
Sanderson , Extensi on Agronomist , Kinch wrote 
the "South Dakota Weed Manual ," published by 
the State Weed Board. It i l l ustrated and 
descri bed the noxious weeds and 1 10 of the 
most common weeds of the state. 
New Laboratory 
In 1952 the Seed Laboratory mov ed from the 
Horticulture headhouse to new quarters built 
specifical ly for it in Rooms 240 and 242 on 
the second floor of the new Agricultural Hall. 
The new Seed Laboratory more than doubled the 
working space and prov i ded separate rooms for 
purity and germination tests and a storage for 
supplies. 
Students  (Merle Krier) in foreground running 
pur it y  test s in 1 9 5 6 .  
A Federal program involv i ng the Commodity 
Credit Corporation wi th pri ce supports on 
grass and legume seeds was inacted in the 
early 1950s which created an unusually heavy 
demand on the laboratory for purity and ger­
minati on tests. Some samples had to be tested 
up to five times to qualify for pr i ce support. 
Then when the seed came out of storage it had 
to be tested again. Because the laboratory 
was in more modern quarters , the extra work 
was handled with very little delay. 
Walz resigned in 1951 to take charge of the 
Montana Seed Laboratory in Bozeman. Mark W. 
Johnson , a 1951 University of Nebraska gra­
duate , replaced Walz. At that time K i nch was 
teachi ng courses in Gra in  Grading , Weed Con­
trol , and Seed Technology. He was also coach­
i ng the Crops Judg i ng Team that competed in 
the Intercollegi ate Crops Judging Contests in 
connection with the American Royal Show i n  
Kansas Ci ty , Missouri, and the International 
Hay , Grai n and L ivestock Show in Chi cago , 
Illinois. 
Stud en t s  count ing (left)  and p lant ing ( r ight )  
germinat ion tests  in 1950 . 
Johnson superv ised the work of the labora­
tory in the year of 1955-1956 while K inch took 
a year of sabbatical leav e  for advanced study 
at the University of Nebraska. Allyn Lunden , 
a 1 954 SDSC graduate ass i stant , assi sted wi th 
the work. In 1956 Johnson held a 2-week 
school for seed analysts of the North Central 
region. Albina Nusil of the Federal Seed 
Laboratory i n  Washington , D.C. , was the 
i nstructor. 
Lunden completed work for an M.S. degree in 
1956 and m<N ed to the University of Florida 
where he obtained a Ph.D. degree. Mark 
Johnson completed work for an M.S. degree i n  
1957 and left to assume superv ision of the New 
Jersey Seed Laboratory in New Brunswick , New 
Jersey. Wayne G. Wright , a 1 957 SDSC gradu­
ate , was employed to replace Johnson and con­
tinued unt il  1962 when he completed the work 
for an M.S. degree and transferred to weed 
control work. 
CONSOLIDATION OF SEED TESTING 
In 1965 arrangements were made with the 
South Dakota Department of Agriculture in 
Pi erre to regularly make the official seed 
analyses of samples collected by State seed 
inspectors in connection with their seed law 
enforcement work. This brought all seed 
testing together in the Seed Laboratory ; ( 1 )  
serv ice samples for farmers , seedsmen , ele-
v a tors , seed stores , and ga rdners ; ( 2) cer-
t i f i  cation samp 1 es from a 1 1  fie 1 ds that had 
passed the Certification Serv ice field in­
spection ; (3) official samples from the 
Department of Agriculture;  and (4) research 
tests from research projects of Seed Techno­
logy students and other research projects in 
the Agronomy Department or the entire U n iv er­
sity. 
TETRAZOLIUM TESTING 
In 1962 i nvestigation was init i ated into a 
technique for rapid determinati on of seed 
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v iab il i ty. A chemi cal salt 2,3,5-tri phenyl 
tetrazolium chlori de had been reported in seed 
publi cat i ons to cause live ti ssue to turn red. 
A 0.2% solut i on of the materi al produced a 
colorless solut i on. When a soaked seed was 
secti oned to expose the embryo and placed in  
the solut i on the live ti ssue would turn red in  
2 to 4 hours. If the embryo was not alive i t  
would not change color. If only parts of the 
embryo were alive only those live parts turned 
red. Ini t i al studies ind i cated that the che­
mi cal was very useful in  determ in i ng the ger­
m i nat i on potent ial of dormant range grass 
seeds that requi red months of prechi ll ing 
before germi nat i on could take place. The 
ent ire test of presoak i ng, plac i ng the sec­
t i oned seeds in  the solut i on and the readi ng 
of the results could be completed in about 24 
hours. 
Loren Wi esner, a 1962 SDSC graduate, re­
placed Wayne Wri ght and d id  h is  masters re­
search work on range grass seed studies. He 
found that the tetrazoli um test (TZ) gave a 
v iab i l i ty readi ng closely approachi ng the sub­
sequent germi nat i on test that required several 
weeks to complete. W i th the success of the TZ 
test w i th range grasses, the color test was 
applied to other crop seeds. Good correla­
t i ons w i th germi nat i on tests were obtai ned 
when the test and readi ng of the test were 
done properly. 
TZ or v iab il i ty test i ng cont i nued to expand. 
More k i nds of seeds were tested and a greater 
number of tests performed. Now i t  is an inte­
gral part of laboratory serv i ces and effec­
t ively est i mates germinat i on potent ial of seed 
i n  a very short peri od of t i me for nearly all 
species of plants i ncludi ng weeds as well as 
crops. 
Loren E. W iesner completed an M.S. degree 
i n  1963 and remai ned to cont i nue TZ and range 
grass seed studi es, but left i n  1966 to assume 
superv is ion of the Seed Laboratory at Montana 
State Universi ty in Bozeman. 
Leroy Johnke, a 1967 SDSU graduate, ass is­
ted in  the laboratory and began graduate stu­
d ies. Also i n  1967 Ri chard Pence, a Montana 
State Univers i ty graduate, came to the labora­
tory and started graduate studies on wheat 
qual i ty under a grant from the South Dakota 
Wheat Comm iss i on. 
Kei th Byers, a 1971 SDSU graduate, took a 
graduate ass i stantshi p  and cont i nued studies 
i n  TZ and range grass seed testi ng. He also 
assi sted wi th coach i ng of the Intercollegiate 
Crop Judgi ng team. He graduated in 1973 and 
was succeeded by W ill iam Bohl, a 1973 Montana 
State Universi ty graduate. 
The studies wi th germi nat ion test i ng of 
range grass seeds and correlat i ng the qui ck TZ 
test wi th subsequent germ inat i on tests that 
requi red several weeks to complete led to the 
preparat i on of several papers given at the 
Assoc iat i on of Off i c i al Seed Analysts meet­
i ngs. The South Dakota Laboratory was then 
recogni zed as the laboratory giv i ng the most 
accurate and consi stent TZ and germi nat ion 
tests of western wheatgrass seed . Seed com­
panies from all OJ er the Great Plai ns and 
western states were sendi ng the ir  western 
wheatgrass samples to Brooki ngs for tests. 
Quent i n  Schultz, a 1974 SDSU graduate, 
began addi t ional studies wi th western wheat­
grass seed as his  research problem. Bohl 
completed graduate work in  1975 and Schultz 
graduated in 1976. 
Ki nch ret i red June 30, 1976, after 29 years 
of work wi th the South Dakota Seed Test i ng 
Serv i ces, and related fi elds of grai n  gradi ng, 
crop judgi ng, weed control, and plant and seed 
i dent i f i cat i on. 
Allyn 0. Lunden then assumed leadershi p  of 
the Seed Test i ng Serv i ces and cont i nued wi th 
the related act iv i t i es of college teachi ng, 
coach i ng the Intercollegiate Crops Judgi ng 
Team, and the holdi ng of short courses for 
seedsmen. 
KINCH HONORED 
A. 0. Lunden 
In June 1976, shortly before ret i rement, 
Professor R. C. Ki nch was presented the Award 
of Meri t, the hi ghest honor bestowed by the 
Assoc iat i on of Seed Analysts of North Ameri ca. 
It was presented as a tri bute to hi s "sc i ent i -
f i  c and educat i onal contri but i ons " and as "an 
i nsp irat i on to many, both on the state and 
nat i onal let el." It is  a viv id  testi mon ial 
to the prominence of the SDSU laboratory and 
the state of South Dakota in  seed test i ng, 
seed technology and seed law enforcement. 
R. C. Ki nch was also recogni zed for his  
work w i th seeds by bei ng included in  "Who ' s  
Who". 
SAMPLES TESTED 
Number of Seed Samples Tested by the Seed 
Test i ng Laboratory 
F i scal year Orig i n  of 
received Sameles 
Certi f i -
Serv i ce cat i on Off i c i al 
1946 2243 560 
1947 2697 417 
1948 2326 849 
1949 2630 555 
1950 4463 950 
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Total 
2803 
3114 
3175 
3185 
5413 
1951 4843 963 5806 
1952 4798 1031 5829 
1953 10202 891 11093 
1954 9162 607 9769 
1955 7442 916 8358 
1956 8044 795 8839 
1957 6909 788 7697 
1958 7797 668 8465 
1959 6196 933 7129 
1960 5716 554 6270 
1961 6184 631 6815  
1962 5199 669 5868 
1963 5067 505 5572 
1964 6410 674 7084 
1965 5091 723 179 5993 
F irst  scalper and C ar t er d isk in barracks , t he 
f ir s t  Foundat ion seed proc essing plant u sed 
dur ing late  194 0s and ear ly 1950s . 
A .  Schooler , H . Lund , G . W . Er ion , E . Wit t roc k 
proc essing corn inbred s ra ised by FSSD-1948 . 
1966 4579 996 187 5762 
1967 4210  1 396 260 5866 
1968 4807 1356 350 6513 
1969 4080 1142 350 5572 
1970 3635 1251 361 5274 
1971 4586 1146 384 6116 
1972 3923 1149 463 5535 
1973 3474 1533 463 5470 
1974 4287 1482 362 6131 
1975 5097 1497 384 6978 
1976 3484 1885 351 5720 
1977 3647 1445 457 5549 
1978 3628 1476 415 5519 
1979 4070 1517 566 6153 
Stan Pet er son sacking proc essed Founda t ion seed 
in barracks . 
Blanket c leaner u s ed t o  r emove wild oat s f rom 
Founda t ion seed in m id-195 0s . 
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CHAPTER XXX I I 
SEED CERT I F ICAT I ON 
Seed certification work in South Dakota is 
a serv ice maintained by seed producers of the 
state. Its purpose is to produce and distri­
bute , under the guidance and superv ision of 
the State Seed Certification Board , SOCIA and 
South Dakota State University , pure seed of 
the improv ed varieties of crops so that the 
income from farming in the state may be more 
satisfactory. 
Plant breeders are continually producing 
new superior v ari et i es. Cert i fi cation prov i­
des the means by which such Foundation seed 
may be increased ,  kept pure , and released as 
promptly as possible to the farmers of the 
state. 
The grower of Certified seed must grow and 
market his crop according to definite rules 
and regul ati ans so that the buyer wi 1 1  be pro­
tected against varietal mixtures , noxious 
weeds , diseases and other factors that affect 
purity and quality. 
Certified seed must stand the test of being 
field inspected , and a representative sample 
of the cleaned seed must be analyzed in the 
State Seed Laboratory for purity , germination , 
noxious weeds and seed-borne diseases. 
Under the Seed Certification Law enacted by 
the 1947 session of the State Legislature , the 
State Seed Certification Board has , for the 
purpose of promoting and protecting the inter­
ests and welfare of the South Dakota seed 
growers and crop producers , endorsed the stan­
dards of seed certification adopted by the 
SOCIA , a non-profit ,  educational and public 
serv ice organization. 
Upon ev idence that the standards and regu-
1 ati ons have been fully complied with by the 
applicant for seed certification , the State 
Seed Certification Board , or appointed agent , 
places the official South Dakota tag on all 
seed which has passed all the requirements for 
Certified seed. 
The Certified seed tag when attached to the 
bag serv es for identification as to genetic 
identity , purity , and freedom from disease. 
The certification number and producer number 
is also shown. 
SEED CERTIFICATION PERSONNEL 
Manley Champlin 
Ralph E. Johnston 
R. W. Vance 
U. J. Norgaard 
Adolph O. Syv erud 
G. Dwight Johnson 
? -1920 
1920-1935 
1935-1941 
1941 -1946? 
1947?-1953 
1942-1952 
Superv isor 
Superv isor 
Seed Commissioner 
Superv isor 
Manager 
Assistant 
J. Duane Colburn 1957-1978 Manager 
Robert J. Pollmann 1978- Manager 
Records were not located to show when seed 
certification work began. It was , however , 
initiated by the South Dakota Experimental 
Association (JW-20). Manley Champlin , Super­
v isor of Experiment Stations in the Agronomy 
Department was its secretary ,  probably from 
1912 until 1920. He was succeeded by R. E. 
Johnston , Extension Agronomist (JW-22). It 
is speculated that the secretary , a state 
employee , superv ised the program from its 
starting date until 1925 , when the Extension 
Agronomist was assigned the responsibility 
of directing the seed certification program 
(JW-29). Johnston and his successor , U. J. 
Norgaard , had that responsibility until the 
mid-1940s , except for a 6-year period when 
the State Seed Commissioner was in charge of 
it. In the mid-1940s , perhaps 1947 , A. 0. 
Syv erud , who was Manager of Foundation Seed­
stocks Div ision , also took charge of the Seed 
Certification Serv ice. In 1953 G. Dwight 
Johnson , who had been Assistant Manager , took 
charge. When Johnson retired in June 1960 , J. 
D. Colburn , who had been Assistant Manager of 
FSSD for 3 years , assumed the added respon­
sibilities as Manager of the Seed Certifica­
tion Serv ice. He had been a vocational ag­
ricultural instructor at Willow Lake and 
Clear Lake and had serv ed as field inspector 
for several years. He had charge of cer­
tification for 18 years. When he resigned , 
he was succeeded by R. J. Pollmann , who had 
taught vocational agriculture at Brandon for 
17  years and had been a field inspector for 
15 years. 
Prior to 1900 , the general concept of Crop 
Improvement varietal purity and the importance 
of it was hazy. Varieties , selections or in­
troductions were being released with relative­
ly little information about their adaptation , 
performance , or productive capacity. In the 
ear i y  1 900s , after the release of a new var­
iety , the agronomy research worker found the 
variety so completely contaminated in the 3 
to 4 years that its identity and value were 
essentially lost to the seed buying public. 
It was sometimes the tendency of unthinking 
indiv iduals to rename varieties after release : 
Fultz wheat , for example , was reported to have 
been sold under 24 d ifferent names. Silver­
mine oats had 18 names , and Midwest Soybeans , 
24 names (Weber). 
SEED QUALITY 
Seed improv ement work began during the 
early 1900s. Crops of the time were very 
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heterozgous . Plant breeders made hundreds of 
head selections from various crops , planted 
the seed from each head in ind iv i dual head 
rows and selected for uniformity of various 
characteristics . 
Eventually , they discarded seed from head 
rows that did not outyield the parent popu l a­
tion by at least 1 0% (Bul 183) . 
By 1 909 Agronomists urged corn growers to 
be more careful when selecting seed . The best 
place to select seed was in the field before a 
killing frost . It was suggested that farmers 
select mature ears with medium sized kernels 
from strong healthy stalks (Bul 1 18). 
In 1922 it was suggested that a few rows of 
forage sorghum be allowed to mature and that 
large , compact ,  heavy heads be selected from 
sturdy leafy plants (Bul 135) . 
In 1916 A .  J .  Wimple requested that the 
South Dakota Corn and Grain Growers Associa­
tion issue certificates of registration for 
outstanding selections of South Dakota corn 
in an attempt to keep such varieties pure 
(JW-11) .  
Six years later the organization passed a 
resolution stating, "The growing and marketing 
of seed is a commercial proposition . We 
recommend and encourage the formation of an 
independent organization of growers of speci­
f ic crop seeds for the purpose of certifying 
the product grown and marketed by its 
members" (JW-17) . 
FIRST SEED CERTIFICATION PROGRAM 
The South Dakota Experimental Association 
apparently started a certification program . 
Membership in the organization , formed in 
1912 , was limited to graduates of SDSC and the 
School of Agriculture . Its function was to 
assist the college in the testing of new crops 
and varieties and to disseminate seed of pro­
ven crops and varieties (JW-21) . 
Each year members of the organization 
received a price list of seed av ailable from 
the Experiment Station and substations (Bul 
183) . 
Ralph E .  Johnston , secretary to the organi­
zation , stated in his 1924 Extension Agronomy 
annual report that 20 f ields totaling 190 
acres of potatos were inspected for certifi­
cation in cooperation with the South Dakota 
Potato Growers Association . He reported that 
128 acres passed all three inspections . 
In 1924 the president of the South Dakota 
Corn and Grain Growers Association was direc­
ted to appoint a committe on seed certifica-
tion which would take OJ er the function of 
seed certification prev iously handled by the 
South Dakota Experimental Association (JW-20) . 
During the next year the SDC&GGA and SDEA 
merged to form the South Dakota Crop Improve­
ment Association (JW-23). 
At a conference of A. N.  Hume , Head of 
Agronomy ; R .  E. Johnston , Extension Agrono­
mist ; and W .  F. Kumlien , Director of Exten­
sion , on January 2 ,  1925 , the following 
general points were agreed to as a basis 
for doing seed certification work in 1925 : 
1 .  It is assumed and favored that the 
South Dakota Crop Improvement Association will 
continue the certif ication proj ect formerly 
sponsored by the Experiment Association . 
2 .  The college is willing to continue to 
assist in this program prov iding its help is 
needed and until such time as the Crop Im­
provement Association can take it 0,/ er :  pro­
v ided further that the work expected of the 
college is educational in character . 
3 .  A system of cert ifi cation rules and 
rates of fees should be adopted by the Crop 
Improvement Association whereby certification 
work will be as nearly self-supporting as 
practicable . 
4. The Extension Agronomist will adopt 
seed certification as one of his sub-projects 
for the year and a definite time will be set 
aside in his schedule for this work. 
5 .  The Crop Improvement Association will 
pay 75% of all certification fees collected to 
the Extension Serv ice toward the expenses of 
the Extension Agronomist for assistance 
rendered (JW-29). 
The pl ans we re approved at a special meet­
ing of the executive board on March 4 and 5 ,  
1925 . Also present were Extension Agronomist 
R .  E. Johnson , Director of Extension W .  F .  
Kumlien , and Dean of Agriculture C.  Larsen 
(JW-29) . 
Direction was given that the secretary shall 
act as treasurer of the Association pursuant of 
a motion made and carried by the board at the 
Pierre meeting to the effect that the secretary 
shall be empowered to arrange for the disburse­
ment of funds appropriated by the legislature 
under the approval of the Board of Regents of 
Education and of such other funds as may be 
collected by the Association for membership 
fees , certification dues , etc . (JW-29) . 
R .  E .  Johnston was to direct seed certifi­
cation and registration as assistant-secretary 
of the Association (JW-29) . 
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Johnston dev eloped a program for the pro­
duction of certified seed of small grains and 
flax and SOC IA members began producing the 
seed. During the next few, years a program to 
produce Registered seed of sweetclov er and 
alfalfa was developed by Johnston and growers 
began producing seed in 1929. 
In 1928 it was decided that a South Dakota 
Seed Council be formed consisting of represen­
tatives of the following :  
South Dakota Crop Improvement 
Association--1 delegate. 
South Dakota Farm Bureau--1 delegate. 
South Dakota Farmers ' Union--1 delegate. 
South Dakota State Grange--1 delegate. 
South Dakota Farmers ' Elev ator Associa-
tion--1 delegate. 
South Dakota State Department of 
Agriculture--1 delegate. 
South Dakota Extension Serv ice--1 delegate. 
South Dakota Agronomy Department--1 
delegate. 
South Dakota Seed Dealers--2 delegates 
(JW-34). 
Meetings were held in Huron in September 
and in Brookings in December to outline defi­
nite work for the Council. The three follow­
ing projects were selected : 
1 .  The formulation of a state seed law 
based upon the uniform seed law. 
2. Seed Certification of potatos, small 
grain, and flax. 
3. Formulation of a seed alfalfa law pro­
v id in g  for the inspection of fields, certifi­
cation of seed, and sealing of sacks (JW-34). 
A class "Certified Seed " was added to the 
1930 State Crop Show to stimulate interest in 
improved varieties and better seed (JW-35). 
STATE SEED COMM ISS IONER 
A proposed seed law was explained at the 
1935 SOC IA annual meeting by K.H.W. Klages and 
others. The law was passed in 1935 which pro­
vided for a State Seed Commissioner appointed 
by the Gov ernor to be located at SOSC and admi­
nister seed analysis, seed certification and 
registration (JW-39). 
By 1938 there was considerable dissatisfac­
tion with the Seed Commissioner and his hand­
ling  of seed certification, increase of new 
varieties and the distribution of seed of new 
varieties to farmers. The SOC IA felt that 
seed certification should be in the hands of 
the SOC IA in cooperation with SDSC. E.G. 
Sanderson said there was a need for county 
associations to assist in certification and 
distribution of new varieties (W-42). 
SEED CERTIF ICATION SERVICE ESTABL ISHED 
The 1939 legislature abolished the office 
of State Seed Commissioner and transferred its 
powers to the South Dakota Secretary of Agri­
culture. The secretary in turn, transferred 
the seed certification work to the SOC IA, and 
the seed testing work to SDSC. The regulatory 
responsibility was retained by the Secretary 
of Agriculture (JW-43). 
A special meeting  was held in Huron on 
March 22, 1939, to organize the Seed Certifi­
cation Serv ice. The organizations represented 
were : South Dakota Crop Improv ement Assoc i a­
ti on, South Dakota Potato Growers Association, 
Extension Serv ice, Agronomy Department and 
State Department of Agriculture (JW-43). 
U. J. Norgaard, Extension Agronomist, was 
elected secretary to fill the vacancy caused 
by the resignation of Rex Bankert (JW-43). 
At the Huron meeting the followin g  arrange­
ments pertaining to certification were 
adopted : 
1.  Under the section of the law defin ing 
cooperative functions, the Secretary of Agri -
culture agreed to endorse standards of seed 
certification adopted by the SOC IA. 
2. Since the 1939 Seed Certification Law 
designated the Department of Agriculture as 
the official agency to certify seed, the· 
Secretary of Agriculture or his agent will, 
upon ev i dence that the standards and regu la­
ti on s have been fully complied with by the 
applicant for seed certification, place the 
official South Dakota tag and seal upon the 
seed. 
3. Any seed grower whose crop originated 
from certified seed of the adapted varieties 
accepted for certification in South Dakota is 
eligible to have his field inspected. 
4. Field inspection will be made by 
trained inspectors employed by the SOC IA after 
being endorsed by the Department of Agronomy 
and approved by the Secretary of Agriculture. 
5. All applications for tests of seed 
certification must be sent to the SOC IA, 
Brookings, S.D., not later than June 20. 
6. The field inspection fees are $ 3.00 for 
30 acres or less and 1 0 ¢  for each additional 
acre. The fee must be paid before field is 
inspected. The field inspection fee must be 
sent to the SOC IA, Brookings, S.D., at the 
time application is sent. All money is re­
turned if field is not inspected. 
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If seed grower is not a member of the SOCIA , 
$1.00 in addition to the regular inspection 
fees will be collected to help pay for cost of 
handling his off ice records. ($1.00 is the 
annual dues of the members of the SOCIA). A 
fee of 5 �  per bag will be charged on all cer­
tified seed when it is sealed and tagged. 
Note : The abov e  schedule is subject to change 
in accordance with the v olume of certification 
performed. The principle which will be fol­
lowed is that the producer of certified seed 
will be charged only the actual costs of mak­
ing the necessary field and laboratory inspec­
tions. 
7. A threshed quart size sample of the 
seed from the inspected field , accompanied by 
a guarantee of the grower that it is a repre­
sentativ e sample of the seed held for sale , 
must be submitted to the SOCIA , Brookings , 
S.D. , for testing. 
8. Ev ery grower of certified seed must 
make a signed statement to the SOCIA ,  Brook­
ings , S.D. , as to the amount of such seed for 
sale , as per sample submitted for final test 
upon which certification is made. A copy of 
this statement will be sent to the Department 
of Agriculture , Pierre , S.D. 
Sales must be reported to the SOCIA. All 
sales are made directly between grower and 
buyer of seed. A copy of the sales reports 
will be sent to the Department of Agriculture , 
Pierre , South Dakota (JW-44). 
Other resolutions : 
1.  The SOCIA shall submit to the Secretary 
of Agriculture their standards on certifica­
tion of all crops ,  grains , and seeds. 
2. The SDPGA shall submit their rules , 
regulations , and standards on certification of 
seed potatos to the Secretary of Agriculture. 
3. The Secretary of Agriculture will , 
under this agreement and in accordance with 
the section of the law under cooperativ e func­
tions , enter into a cooperativ e agreement with 
the SOCIA in regard to inspection and certifi­
cation of seed. 
4. It was to be understood that any other 
seed organ ization may , at the discretion of 
the Secretary of Agriculture , hav e the same 
priv ilege , howev er , no seed organization would 
be eligible for such priv ilege unless the cer­
tification standards were equal to those set 
by the SOCIA or the SDPGA. 
5. The president of the SOCIA or his duly 
authorized representativ e and the president of 
the SDPGA or representativ e shall be autho­
rized to enter into cooperativ e agreement with 
the Secretary of Agriculture in regard to this 
matter at such time and place as they may 
mutually agree upon (JW-44). 
At the annual SOCIA meeting in Nov ember , 
1939 , a certification committee was selected , 
consisting of : Frank Swope , Frank McHugh , U.J. 
Norgaard , Dr. Stanley Swenson , Gale Peppers , 
J.J. Martin , and Otto Sundstrom. This commit­
tee met in December to work out many details. 
One interesting detail was the remov al of 
sweetc lov er from the list of noxious weeds as 
they pertained to alfalfa. Seed sealing was 
to be handled by county agents under the jus­
tification that this was part of the education 
program of the production of certified seeds 
(JW-45). 
Certification Regulations 
In January , 1940 , the certification commit­
tee met at SDSC to discuss certification of 
hybrid corn. The certification of hybrid corn 
had been somewhat complicated and difficult to 
control. The regulations were as follows : 
The performance of a certified commercial hy­
brid (1) must equal the cN er age of the better 
open-pollinated v arieties in lodging resis­
tance , (2) must produce at least 10% more 
grain of the same quality and (3) must hav e 
the combined adv antage in lodging resistance 
and yield of not less than 2 5%. These records 
must hav e been made in each of 2 years , both 
within the 5 -year period immediately preceding 
such certification. The record of performance 
of such hybrids , obtained for the indiv idual 
controlling the inbred lines may be used by 
any person or concern asking for certification 
prov iding the hybrid is identified with the 
one on which the record is based (JW-45). 
Certification would be made with blue , red 
and yellow tags for hybrid seed corn which is 
(1) true to name , (2) has passed field inspec­
tion for off-type plants , (3) the tolerance 
standard for detasseling , (4) isolation re­
quirements ,  ( 5) seed house inspection for off­
type and doubtful ears and (6) laboratory 
germ ination and purity tests (JW-46). 
In addition to the requirements for blue , 
red , and yellow tag certification , the SOCIA 
would also certify to the quality and geniune­
ness of hybrid strains which had not yet been 
performance tested in South Dakota but which , 
on the basis of performance tests in other 
states under conditions which might be similar 
to South Dakota conditions , possess factors 
which made them adapted to South Dakota. A 
white tag would be used (JW-46). 
These rules i nv o lv ed a number of problems 
such as (1) the tests were not condu-cted CN er 
a long enough period to be satisfactory , and 
(2) out-of-state companies were selling seed 
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i n  South Dakota wi th blue and other colored 
tags from other states (JW-46) . 
I n  July further work by the certi fi cati on 
comm ittee eli m i nated the use of var i ous colored 
tags for cert i f ied seeds ,  adapti ng the blue tag 
only in  all certi f i cati on except for alfalfa 
where the red tag was also to be used . Also at 
thi s meeti ng ,  the pr i mary and secondary noxious 
weeds were desi gnated and certi f i cati on stan­
dards for small gra in  and alfalfa were adopted 
(JW-47) . 
The standards for certi fi cat ion regulati ons 
were taken from the regulati ons of the I nter­
nati onal Crop I mprovement Associati on (JW-45).  
At an SOC I A  board meeti ng at SDSC on July 
1 ,  1941 , the growi ng of certi fi ed alfalfa seed 
on the same farm w i th other alfalfa was d is­
cussed . In  order to be consi stent w ith other 
states , the regulati on that prohi bited such a 
practi ce was changed to read : " No other alfal­
fa can be produced for seed on the same farm 
that is produci ng certi f ied alfalfa seed ." It 
could therefore be grown for hay (JW-47) . 
Another problem dealt w ith the sell ing of 
hybr id  seed corn i n  South Dakota . Some states 
were proh i b it ing the sale of hybri d  seed corn 
unless i t  was certi f ied by an off ic ial agency . 
The board recommended to the Secretary of Ag­
r iculture that "h i s  department shall perm it  no 
person , f i rm ,  or corporati on to se 1 1  hybr id  
seed corn in  South Dakota unt il  sai d  person , 
f i rm or corporati on shall have satisf ied the 
Secretary of Agriculture as to the quality and 
worth of sai d  hybr id  seed corn" (JW-47) . 
I t  was deci ded that membershi p  on the seed 
cert i f i cati on comm i ttee be increased from seven 
to elev en members so that al 1 interests in  seed 
i mprovement would be represented--corn , small 
gra in ,  sorghum , alfalfa , grasses , potatoes , 
State Department of Agriculture , Head of Agron­
omy , Seedsmen 's Associati on and Secretary of 
SOC I A ,  S. D .  Horti cultural Society . Chai rman E .  
G. Sanderson , was an ex-off i cio  member (JW-50) . 
Seed Certi fi cation Pol ic ies 
The comm ittee adopted pol ic ies in  1944 that 
put certi f i cati on on a sound bas i s .  They are 
as follows : 
1 .  The comm ittee approved the pol icy of 
cert i fi cat ion serv ices for both the geneti c  
pur ity and geograph i c  orig in  of hardy crops 
whi ch stood the cl i mati c  ri gors r:N er a per i od 
of years . 
2 .  South Dakota standards could prof i tably 
be hi gher than the internati onal standards in 
certain  instances where South Dakota producers 
had a natural advantage Ol er other states . 
3 .  South Dakota would accept cert i f i cati on 
for crops , seed of wh i ch i s  produced for out of 
state demand . It  sha 1 1  be the duty of the exe­
cutive comm ittee to desi gnate var i eti es wh i ch 
may be certi f ied .  Variet ies known to be unada­
pted to South Dakota condit ions wi ll be certi ­
f ied only upon the approv al of the executive 
comm ittee . 
4 .  Old fi elds of alfalfa , i f  approved as 
worthy , wi ll be certi fi ed as South Dakota 
hardy alfalfa . 
5 .  Open-pollinated corn of old standard 
var ieties shall be eli gi ble for certi f i cation .  
6 .  Grades of certi f ied seed would be des ig­
nated as A ,  B, and C instead of 1 ,  2 and 3 ,  in  
order to prev ent confusi on wi th market grades . 
Seed Certi f i cati on Serv ice Legali zed 
I n  1947 the legislature passed a bi l 1 that 
legali zed the certi f i cati on work carr ied on by 
the SOC I A .  
No parti cular change was made i n  the cert i f i ­
cati on procedure or organ i zati on except the met­
hod of selecting the Certi f i cati on Board . It had 
prev iously been selected by the Assoc iati on .  The 
new law spec i f ied that the Secretary of Agricul­
ture appoint a five-man board from nine men re­
commended by the followi ng organ i zati ons : SOC I A ,  
two men ; South Dakota Horti culture Society , two 
men ; Dean of Agric�lture , four men; and State 
Div i s ion of Plant Industry , one man (JW-53) . 
At thi s  ti me the cert i f i cati on was bei ng han­
dled by A. 0 .  Syv eruct and G. D .  Johnson in  the 
certi f i cati on off i ce .  Most of the f ield inspec­
t ion work was bei ng done by the Sm ith-Hughes vo­
cati onal agriculture instructors who were given 
special tra in ing in  thi s  work each year . Th i s  
experience proved to be mutua 1 1  y benefi c ial to 
the certi f i cati on work and as train ing for 
teaching agriculture (JW-53) . 
The SOC I A  conti nued to appoint a seed certi­
f i cat ion Comm ittee . Each of the members was ap­
pointed to a 5-year term and represented growers 
of spec i f i c  crops ( corn , sorghum , small grains 
and fi ax , alfalfa , grass seed and soybeans) and 
several organi zati ons ( S . D .  Department of Agri­
culture , Agronomy Department , S. D .  Seed Trade 
Assoc iat ion , SOCI A  and South Dakota Horti culture 
Assoc iat ion) . U .  J .  Norgaard was secretary un­
til  he reti red , then the pos it ion was fi lled by 
the manager of Seed Cert i fi  cat ion Serv ice .  
General Standards 
1 .  Cert i fying Organi zati on 
Under the authori ty of the State Seed 
Certi fi cati on Board , certi fi cat ion wi ll be 
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conducted by the South Dakota Crop Improvement 
Association , a non-profit , educational and 
public serv ice organization with a close 
working relation among seed growers and agri­
cu ltu ra l research , extension and regulatory 
agencies. 
2. Purpose of Certification 
The purpose shall be to maintain and make 
available to the public through seed certifi­
cation , high quality seeds and propagating 
materials of superior crop plant varieties so 
grown and distributed as to insure genetic 
identity , genetic purity and freedom from 
noxious weed seeds. 
3. Eligibility Requirements For 
Certified Crop Varieties 
Only those varieties that are approv ed by 
the certifying agency shall be eligible for 
certification. For those crops where national 
certified Variety Rev iew boards exist , it is 
recommended that varieties be submitted for 
rev iew to determine their merit for certifi­
cation. Any crop variety for which a Plant 
Variety Protection Certificate has been issued 
shall be eligible for certification. 
4. Classes and Sources of Certified Seed 
Four cl asses of seed sha 1 1  be recognized in 
seed certification namely : Breeder , Founda­
tion , Registered and Certified. These classes 
of  seed shall meet the requirements included 
in the Association of Official Seed Certifying 
Agencies standards for the respective crops. 
These classes are defined as follows : 
Breeder seed is seed or v egetat iv e propa­
gating material directly controlled by the 
originating , or in certain cases the spon­
soring plant breeder , institution , or firm , 
and which supplies the source for the initial 
and recurring increase of Foundation seed. 
Foundation seed shall be seed stocks that 
are so handled as to most nearly maintain spe­
cific genetic identity and purity. Production 
must be carefully superv ised and approved by 
the certifying agency and/or the Agricultural 
Experiment Station. 
Registered seed shall be the progeny of 
Foundation seed that is so handled as to main­
tain satisfactory genetic identity and purity 
and that has been approved and certified by 
the certifying agency. This class of seed 
should be of a quality suitable for production 
of Certified seed. 
Certified seed shall be the progeny of 
Foundation seed or Registered seed that is so 
handled as to maintain satisfactory genetic 
identity and that has been approved and cer­
tified by the certifying agency. 
5. Limited Generations 
The number of generations eligible for 
certification varied from crop to crop , but 
was unlimited for some crops until the mid-
196Os. For most crops , Breeder seed was 
planted to produce Foundation seed wh ich was 
planted to produce Registered seed wh ich could 
be used to produce Certified seed. Certifica­
tion standards were lower for each succeeding 
generation or seed class , so it was possible 
to produce Certified seed from Foundation 
seed , for example , if the seed did not meet 
the standards for Registered seed. 
Certified seed of self-pollinated crops 
(small grains , flax , soybeans and millets) 
could be planted to produce Certified seed 
for an unlimited number of generations. In 
1968 plant breeders began to "protect " the 
varieties they produced with a Plant Variety 
Protection Certificate. The dev eloping 
breeder or organization had the priv ilege 
of specifying the number of generations 
that were eligible for certification. Most 
of them "limited the generations" from 
which Certified seed could be produced. 
The Registered seed class was usually 
dropped. Foundation seed had to be planted 
in order to produce Certified seed and 
Certified seed was not eligible for re­
certification. 
The State Seed Certification Board was ob­
liged to follow the specifications pertaining 
to "limited generations " .  The modified stan­
dards specified that the number of generations 
through which  a variety may be multiplied 
shall be limited to that specified by the ori­
ginating breeder or owner of the variety and 
shall not exceed two generations beyond the 
Foundation seed class with the following 
exceptions : 
a. Recertification of the Certified class 
may be permitted for older varieties where 
Foundation seed is not being maintained. 
b. The production of an additional generation 
of the Certified class only may be permit­
ted on a one-year basis , when an emergency 
is declared prior to the planting season 
by the certifying agency stating that the 
Foundation and Registered seed supplies 
are not adequate to plant the needed Cer­
tified acreage of the variety. The per­
mission of the originating or sponsoring 
plant breeder , institution , firm or owner 
of the variety , if existent , must be ob­
tained. The additional generation of 
Certified seed to meet the emergency need 
is ineligible for recertification. 
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Standards for open-polli nated crops and hy­
bri ds included l im ited generati on restri cti ons 
for many years. For alfalfa clovers and tre­
foi l, i t  was essenti al to plant ei ther Founda­
t ion or Registered seed in order to rai se Certi ­
f ied seed. Seed for commerc ial corn or sorghum 
hybrids could not be certi fied unless it was 
produced from Certi fied Foundation seed approv ed 
by the Agr i c ultural Experi ment Stati on and/or a 
cert i fyi ng agency. 
6. Product ion Inspected 
Because commerc ial producers of hybrid  corn 
and/or sorghum seed would not reveal the iden­
t i ty of the parents, thei r  hybri ds were not el­
i gi ble for certi fi cation. A "Production Inspec­
ted" class i fi cat ion was i ni ti ated dur ing the 
m i d-1960s. A wh i te tag was used to ind i cate 
that the seed met the same standards of field 
i nspecti on and seed laboratory analysi s  as Cer­
t i fi ed seed, but d id  not certi fy as to the gene­
t i c  identi ty of the seed. 
TWENTY ESSENTIAL STEPS IN THE 
PRODUCTION OF CERTIF IED SEED 
U. J. Norgaard 
Seed certi fi cat ion in  South Dakota i s  a ser­
v i ce mai ntai ned by seed producers of the state. 
The objective is  to produce and di st ri bute, un­
der the gu i dance and superv isi on of the South 
Dakota Crop Improvement Assoc iati on, Agronomy 
Department ; South Dakota State College and the 
Department of Agri c ulture at Pi erre, pure seed 
of the improved varieties of crops so that the 
income from farming in the state may be more 
sat isfactory. 
The outli ne below i s  presented to assi st the 
grower i n  the important work of produc i ng seed 
wh i ch wi ll qual i fy for certi fi cati on. Unless 
these essential precauti ons are taken the grow­
er should not attempt to grow certi f ied seed. 
1.  If interested, send for "Seed Cert i fi ­
cat i on Standards for South Dakota". Address : 
Seed Certi fi cat ion Serv i ce, College Stati on, 
Brooki ngs, South Dakota. Study program 
thoroughly. 
2. Use Foundati on or Certi f ied seed el i ­
gible for certi fi cat ion in  South Dakota. 
3. Land treatment prev ious year : Refer to 
standards for spec i fi c  crops. 
4. Seed treatment important : Refer to 
Standards. 
5. Noxious weeds : No tolerance. Refer to 
Standards. 
6. Take care of isolati on requ i rements. 
Refer to Standards for spec i fi c  crops. 
7. Clean planti ng equ i pment of all seed 
before planti ng certi f ied seed. 
8. Make appli cati on for fi eld inspecti on. 
Read and study appli cation blank before si gn­
i ng. Send appli cation to : SEED CERTIF ICATION 
SERVICE, COLLEGE STATION, BROOKINGS. 
9. Rogue all fields of weeds or mi xtures 
before field inspection. 
10. Appli cant wi ll accompany fi eld in­
spector when fi eld is  examined. Si gn field 
i nspection report together wi th fi eld inspec­
tor. 
11. Do not harv est seed before it is  
fully matured. 
12. Clean harv esti ng mach i nery ( i ncluding 
corn pi ckers) thoroughly before starti ng 
harv esti ng. 
13. Clean bundle racks before haul i ng. 
14. Clean all parts of thresh i ng machi ne 
(or combi ne) thoroughly before combi n i ng. Run 
gunny sacks through all auger conv eyers by 
hand several times before thresh i ng i n  order 
to remov e gra in  lodged in  bottom of conv eyers. 
BLENDING AND PROCESSING 
Duri ng the 1950s the volume of Certi fied 
seed mov i ng through regular seed trade chan­
nels was increas i ng ev ery year. The dealers 
had fac il it ies to handle more Certi fied seed 
than i n  the past, and claimed they could do 
so, i f  they could blend and upgrade small lots 
of seed eli gi ble for certi f i cat ion and com­
plete the certi fi cati on procedure themselves. 
Th i s  had not been possi ble, but a change in  
the seed law permitted seed processors to 
blend, clean and complete the certi f i cti on on 
producer lots of seed el i gi ble for certi fi ca­
ti on. 
On November 13, 1957 representatives from 
the SOCIA, South Dakota Seed Trade Assoc i a­
ti on, the Agronomy Department and the South 
Dakota Seed Certi fi cat ion Board met to dev ise 
a system whereby seed dealers could buy, 
blend, process, complete the certi fi cat ion 
and sell the Certi fied seed in  order to fac i ­
li tate and further increase the volume of 
Certi f ied seed mCN ing into and bei ng handled 
i n  regular seed channels. They dev eloped the 
followi ng arguments : 
Approved Cert i f ied Seed Pr_Qcessi ng Plants 
An approved seed processor is  an ind iv i ­
dual, partnersh i p, or corporati on that buys, 
cleans, blends and completes the certi fi cati on 
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on lots of seed from fields that have passed 
field inspection and is approv ed and recom­
mended for cleaning of seed from inspected 
fields. 
In order to become an approv ed processor , 
an application shall be made in writing to the 
SOCIA , Brookings , S.D. Application forms are 
available upon request. This blank shall be 
f illed out and returned together with a remit­
tance of $25.00 to the SOCIA to cov er the ini­
tial inspection of the seed house and its 
equipment and other related costs. 
All accepted processors of Certified seed 
must have been approved by the Committee on 
Processing Plants , the SOCIA ,  the Seed Certi­
f ication Board. The committee on seed pro­
cessing consists of one person appointed by 
the SOCIA , one appointed by the Agronomy 
Department and one person appointed by the 
South Dakota Seed Trade Association. 
Subsequent annual fees of $10.00 are 
charged for each processing plant in good 
standing. This fee prov ides for periodic 
inspection and for membership in the South 
Dakota Crop Improv ement Association. 
Transfer of Seed 
In order for a grower to transfer field 
inspected seed to an approv ed processor who 
completes the certification procedure se.1 eral 
steps must be taken : 
1. The grower must fill out and mail to 
the Certification Serv ice ,  Brookings ,  South 
Dakota the "Record of Transfer" form (fur­
nished upon request) when field inspected 
seed is sold to an approv ed processor. 
2. The approved processor must take a 
representative sample of the seed (two quart 
of small grain , and one quart of grasses and 
one pint of small seeded legumes) before the 
lot of seed is cleaned or processed. 
3. The processor must send the represen­
tative sample of the cleaned seed to the Seed 
Certification Serv ice for the seed laboratory 
inspection. The required number of tags and 
seals are to be ordered after the seed has 
passed this inspection. 
4. The Seed Certification Serv ice reserv es 
the priv ilege of making inspections and taking 
samples during or after processing and seal­
ing. 
5. The grower of the seed is indebted to 
the SOCIA for the 2% sales fee. 
6. New bags must be used when sacking 
Certified seed. 
7. The SOCIA and Seed Certification Ser­
v ice are non-profit public serv ice agenc ies 
and assume no responsibility regarding the 
seed , although e1 ery attempt is made to in­
sure high quality and conformity to the Cer­
tification Standards. The owner of the seed 
is required to take the representative samples 
and is responsible for the seed label infor­
mation. 
Seed Blending 
Different lots of field inspected seed of 
the same crop variety produced by one or more 
growers may be bl ended by approved processors 
prov ided : 
1. There is adequate equipment to blend 
the seed uniformly. 
2. Accurate records , we ights and samples 
are kept of the indiv idual lots making up the 
blend. This record �ust be furnished to the 
Seed Certification Serv ice. Samples are to be 
retained for at least one year and be av ail­
able upon request to the Seed Certification 
Serv ice. 
3. A lot number shall be assigned to each 
blend at the time the blend is made. 
4. A sample of the blended seed shall be 
sent to the Certification Serv ice for labora­
tory inspection as soon as the blend is com­
pleted. 
5. The party or parties making the blend 
shall assume all responsibility in case the 
seed fails to qualify for certification for 
any reason. 
Custom Seed Clean ing by Approv ed Processors 
Growers with seed from inspected fields may 
take their seed to an approv ed processor where 
seed cleaning will be done in a seed plant 
that has good equipment , a skilled operator 
and is operated by a person who is interested 
in turning out a superior product. Certified 
seed growers are recommended but not required 
to take their seed to such plants. 
1. A representative sample of the seed 
must be taken by the processor before it is 
cleaned. This sample is to be retained at 
least one year. 
2. A "record of processing"  form must be 
filled out and sent to the Seed Certification 
Serv ice as soon as a lot of field inspected 
seed has been cleaned. 
3. The grower retains ownership of the 
seed and is responsible for taking the repre­
sentative sample to be sent to the Seed 
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Certification Ser,, ice for the l aboratory 1958 24 , 125 322 
inspection. 1959 17 , 581 118 
1960 15 , 281 30 
4. The grower of the seed assumes all 1961 15 ,928 299 
responsibility in case the seed fails to 1962 14 ,247 134 
qualify for certification. 1963 14 , 671 106 
1964 14 , 685 158 
ACREAGE OF CERT I F I E D  SEED 1965 20 , 228 866 
1966 32 , 650 916 
Acres of crops that were entered for seed 1967 35 ,436 342 
certification and the number of acres rejected 1968 34 ,312 712 
by inspection. 1969 30 , 502 1 , 066 
1970 30 , 880 813 
Appli ed for 1971 30 , 001 572 
Certification Rejected 1972 33 , 932 1 , 047 
Year Acres Acres 1973 42 , 143 1 , 098 
1974 40 , 013 663 
1924 190 32 1975 48 , 006 1 ,708 
1945 9 , 111 1976 49 ,898 1 , 284 
1950 34, 384 8 , 300 1977 40 , 334 1 ,608 
1951 23 , 882 1978 45 , 942 1 , 004 
1952 29 , 908 805 1979 49 ,046 645 
1953 29 , 381 509 1980 61 , 090 3 ,413 
1954 23 , 219 598 1981 60 ,925 1 ,533 
1955 31 , 115 482 
1956 24 , 077 400 TOTAL 658 , 199 
1957 23 , 618 164 
Rogu ing off-type plant s from Foundat ion seed f ield .  
J . D . Colbu rn , Seed C er t if icat ion , P . B . Pr ic e ,  USDA J . D . Colbu rn making f ie ld inspec t ion of  Cert if ied 
barley breeder and G .W . Er ion , FSSD examining or Foundat ion seed f ield .  
P r imu s bar ley for  o f f -type s .  
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CHAPTER XXXI I I 
FOUNDATION SEED STOCKS D IV IS ION 
The Foundation Seed Stock Div ision in­
creases plant varieties dev eloped by Agricul­
ture Experiment Stations and releases them to 
growers . These farmer-growers sell the seed 
t hey produce to other farmers that have been 
growing  a less desirable variety . Thus, the 
Foundation  is responsible for making Experi­
ment  Station-released varieties av ailable to 
t he commercial grain farmers as rapidly as 
possible. Starting  in 1973 varieties deve­
loped by some commercial plant breeders were 
made av ailable to South Dakota farmers through 
t he FSS D .  
The FSSD receives n o  tax money to pay 
salaries, erect buildings or for operation and 
maintenance . All money comes from the sale of 
its seed . 
FSSD PERSONNEL 
Adolph 0 .  Syverud 
Gerhardt W .  Erion 
J .  Duane Colburn 
Wayne G .  Wright 
James B. Weber 
1943-1956 
1948-1956 
1957-1967 
1957-1967 
1968-1968 
1969-1972 
1963-1964 
1968-1972 
1973-
Manager 
Assistant Manager 
Manager 
Assistant Manager 
Acting  Manager 
Manager 
Assistant Manager 
Assistant Manager 
Manager 
Manley Champlin, Superv isor of Experiment 
Stations in the Agronomy Department, probably 
had charge of seed distribution from research 
plots at the Experiment Station and substa­
t ions prior to 1920 and E .  W .  Hardies for 
several years during the 1920s . They also may 
have increased and di st ri buted seed of new 
varieties . They may have been succeeded in 
this effort by K .  H .  W .  Klages and S .  P.  
Swenson . It was Swenson who announced to the 
SOCIA in 1940 t hat 900 bushels of Miomark oats 
were available for distribution (JW-47) . 
A .  0 .  Syv erud was Manager of the FSSD from 
its beginning  in 1944 u ntil his death in 1956 . 
G .  W .  Erion, who had been Assistant Manager 
for 8 years then serv ed as Manager until 
1968 . While he was in India during 1963-1964 
to  assist with  the establishment of a Founda­
t ion seed program, W .  G .  Wright serv ed as 
Acting Manager . J .  D .  Colburn was employed in 
1957 as a part-time Assistant Manager . Since 
Teton alfalfa was being increased at that 
time, he became production manager for forage 
crops--a responsibility he retained for about 
a decade . 
After Erion was OJ ercome by carbon monoxide 
gas in January 1968, Colburn assumed the role 
o f  part-time Act ing  Manager while Erion was 
recuperatin g .  When it became apparent  that 
Erion would not fully recov er, Colburn left 
the FSSD to return full-time to the Certified 
Seed Serv ice .  J . B. Weber, who had been 
Assistant Manager for about 5 years became the 
Manager . 
EARLY SEED DISTR IBUT ION 
The problem of distributing  seed of new 
crops and new varieties was encountered before 
the turn of the century . The problem of dev e­
loping and maintain ing  seed un iformity and 
quality and crop un iformity de,., el oped shortly 
afterwards. When the USDA started to secure 
seed from foreign countries, small quantit ies 
of seed were distributed by Congressmen to 
farmers back home free of charge. Occasion­
ally, a careful farmer succeeded in supplying 
his neighbor with seed, but most of the seed 
lots were soon lost . From Agricultural Ex­
periment Stations, chemists, botanists and 
agriculturists distributed handsful of new 
seed to acquaintances for their use and for 
further distribution . 
Later, Agricultural Experiment  Stations 
released new variet ies to graduates or former 
students of their College of Agriculture . 
This was an improvement because the ind iv i­
dual s receiv ing the seed had a certain amount 
of trainin g .  The quantity of seed was larger, 
and there was usually some type of follow-up . 
In 1891 J .  H .  Shepard distributed OJ er 500 
packets of sugar beet seed in 42 counties . 
His object ive was to determine if and where 
the crop was adapted to Sout h Dakota condi­
tions . That fall he received reports from 125 
growers and concluded that sugar beets could be 
grown in most any part of the state (Bul 27). 
N .  E. Hansen in 1911 obtained an appro­
priat ion of $2,000 from the state legislature 
for use in distribut ing and testing  the 
alfalfas he obtained in Russian and Siberia . 
In a news story he offered to give ten alfalfa 
plants to each of the first ten applicants in 
each county . During  a 2-year period he sent  
transplants to  upwards of 1,500 farmers to 
space plant in their gardens to get maximum 
plant growth and seed production . He received 
e,., aluation reports from 115 farmers (Bul 141). 
Starting in 1912, the Agronomy Department 
planted seed of the best known varieties on 
research plots at Brookings and the four sub­
stations f ul 183) . S ince plot size ranged 
from 1/10 t o  1 acre, a relatively large amount 
of seed was harv ested and th re shed . A policy 
was adapted which included some of the facets 
of the modern day seed distribution and cer­
tification programs . 
-276-
The seed was thorough ly c l eaned and graded 
and so l d  to fa nner s  for seed . On December 1 
each year ,  a pr i ce l i st was c i rcu l ated to mem­
bers of the South Dakota Exper imenta l  Assoc i a­
t i on and others who requested i t .  The p r i ce 
cha rged wa s the approxi mate market v a l ue pl us 
t he costs of sacks , c l eani ng , g rad i n g  and 
sh i pp i ng ( Bu l  1 83 ) . 
Comp l ete records were kept fo r each farmer 
showi ng the v a r i ety name , reg i s t ry numbe r ,  
amount o f  seed and date o f  pu rchase .  A t a g  on 
the shi pment gav e the germ i n ati on and pu r i ty .  
Each fa rmer was asked to report on i t s  behav ­
i o r ,  compa re i t  to another v a ri ety i f  poss i b l e 
and , i f  i t  gav e good resu l t s ,  to i n c rease  i t  
a n d  sel l i t  t o  other  fa rmers ( Bu l  1 83 ) . 
C rops g rown on t he resea rch pl ots and we re 
p robab ly  rel eased i n  th i s manner i nc l ude the 
fol l owi n g :  Swed i s h Se l ect , Col e ,  Si xty Day , 
R i ch l and and Gopher oats ; Wh i te Smyrna , 
Odessa ,  Manchur i a ,  Hannchen , Ace , Coast , 
Lyon , Oderbrucker and P ri mus  ba r l ey ;  Red F i f e ,  
B l uestem ,  Ma rqu i s ,  Kota , Reward , Hope and 
Ceres ha rd red spr i ng whea t ;  Kubanka ( W i l d  
Goose ) and Vel v et Chaff du rum wheat . ( There 
was a bar l ey v ar i ety named P r i mus  that was 
g rown i n  the ea r ly  1 900s . )  Other v a r i et i es 
rai sed on the resea rch pl ot s i n c l uded M i nn- 1 3  
( H i ghmore 1 3 ,  Eu reka 1 3 ,  V i v i an 1 3 ,  SD 86 
l ater named Al t a ) , al l Da kota and R a i n bow 
F l i nt corn , Adv ance wi nte r rye , P r i rnost fl ax , 
M i nnesota Amber and Dakota Amber forage sor­
ghum ,  Al tamont gra i n  so rghum ; Cossack ,  Ladak , 
G r i mm and Ba l t i c  a l fa l fa ;  yel l ow- fl owered and 
whi te- fl owered sweetc l ov er ;  and smooth brome­
grass . 
A somewhat d i fferent system was used to 
d i str i bute Acme durum wh i ch wa s named i n  1 9 1 5 .  
The next year E .  S .  McFadden sent one bushel  
each to h i s father at  Webster and E .  L .  
Bol l and nea r P i erpont . 
Seed was sol d to fa rmers i n  s i x count i es i n  
1 9 1 7  and i n  1 1  more count i es i n  1 91 7 .  Y i e l d  
compa r i sons were made wi th other v a ri et i es of 
gra i n  under s imi l a r cond i t i on s .  Most fa rmers 
d i d  not make yi e l d compa r i sons in 1 91 9 ,  but 47 
fa rmers in C l a rk County each  pl anted one 
bushel of Acme bes i de another v ar i ety fo r com­
par i son ( B u l  1 94 ) .  
Seed was di st ri buted and ev al uated for 
y i e l d at the same t i me .  I t  was recommended 
for producti on i n  1 921  ( Bu l  1 94 ) . 
FORMATI ON OF FSSD 
The SOC IA  program commi ttee report in 1 936 
stated in pa rt that v ar i ety standa rd i zat i on 
and seed cert i fi cat i on must be encouraged and 
the vo l ume i n c reased . There shou l d be sta rted 
a system , l i ke i n  Mi nnesota , where i n c rease 
f i e l d s  of the adapted v a r i et i es of crops are 
p roduced by the Agronomy Depa rtment , wh i ch 
seed i s  then put i nto the hands of app rov ed 
seed growers , under agreement , to i nc rease for 
more genera l di s t ri but i on (JW-41 ) .  
The Cert i fi cat i on Commi ttee met i n  
B rook i ngs , January 3 ,  1 940 , t o  formu l ate cer­
t i fi cati on po l i c i es .  Others who met wi th the 
commi ttee were E. L .  Er i ckson , seed anal yst  
at the col l ege , Dr . A.  N .  Hurne , and  Hugh 
F randsen , County Extens i on Agent at Brook i ngs 
(JW-45 ) .  
One of the two pri nc i pa l  probl ems di scus sed 
dea l t wi th the di spos i t i on and cert i fi cat i on 
of Foundat i on seed rel eased from the col l ege 
(JW-4 5 ) .  
I t  wa s dec i ded that Foundat i on seed be 
rel eased to the County Crop Improv ement 
Assoc i at i ons (JW-45 ) .  
The prob l em of i n c rea s i ng  Foundati on seeds 
was often di scussed by members of the SOC IA .  
On J u ly  1 ,  1 943 A .  0 .  Syv eru d ,  a nat i v e  of 
Canton and County Agent at C l ear Lake , wa s 
empl oyed to pl ant smal l amounts of Breeders 
seed to produce l a rger amounts of Foundati on 
seed . 
P l an s  for the estab l i shment of a Foundat i on 
Seed Stock Corporat i on were becom i ng  a rea l i ty 
at the c l ose of 1 943 .  The effect of new ass i s­
t ance i n  cert i f i cat i on and Foundat i on seed 
product i on was bei ng fel t by the add i t i on to 
the Ag ron omy staff of W. W. Worzel l a ,  A. · o . 
Syv erud and G .  D .  Johnson (JW-48 ) . 
The Foundat i on Seed Stocks D i v i s i on of the 
South Da kota State Col l ege Foundat i on wa s ac­
t i v ated at the board of d i rectors meet i ng of 
the State Crop I mprov ement Assoc i at i on on Feb­
rua ry 2 ,  1 944 . I ts  funct i on wa s to i n c rease 
v ar i eti es dev e l oped by the South Dakota Ex­
per i ment Stat i on and to ma i nta i n  pu re seed 
reserv es of standard v a r i et i es (JW-49 ) .  
The Foundat i on Seed Stock D i v i s i on Boa rd of 
D i rectors i nc l uded si x col l ege adm i n i st rators , 
by v i rtue of the i r offi ces : Presi dent of SDSC , 
Dean of Agr i c u l t ure , Di rector of Exper i ment 
Stat i on ,  Di rector  of Exten s i on Serv i ce , Head 
of Depa rtment of Agronomy and Exten s i on 
Agronom i st . 
The fi rst boa rd i n c l uded n i ne  SOC I A  
members , but was l ater reduced to i n c l ude 
fa rmers , nom i n ated and approv ed by the SOC I A  
f o r  staggered 3 -year terms . They represented 
the major  crops and product i on areas of the 
state . 
The fi rst board of di rectors of the FSSD 
i nc l uded the fol l owi ng men : Lyman J ackson , 
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President of SDSC ; A. M. Eberle , Dean of Ag­
riculture ; I. B. Johnson , Director of Experi­
ment Station ; John V. Hepler , Director of 
Extension ; W. W. Worzella , Head of Agronomy 
Department ; U. J. Norgaard , Extension Agrono­
mist ; E. G. Sanderson , representing corn ; 
Frank Swope , representing small grain ; Everett 
Fletcher , representing potatoes ; Cole Burton , 
representing alfalfa ; and Frank Cundill , re­
presenting other crops. Worzella was elected 
chairman. Howev er , in 1945 the board included 
three SOCIA members appointed for 3-year 
terms , three for 2-year terms and three for a 
1 -year term. They were : E. G. Sanderson , 
Aurora ; Frank Swope , Orient ; Henry Preheim , 
Marion (for 3 years) ; Frank Cundil l ,  Isabel ; 
Frank McHugh , Aberdeen ; Gale Peppers , Huron ; 
A. G. Vincent , Letcher (for 2 years) ; and 
Everett Fletcher , Garden City ; Cole Burton , 
Piedmont ; Ed Habeger , Ideal ; Richard Burn , 
Mitchell (for 1 year). 
The officers were E. G. Sanderson , presi­
dent ; Frank Swope , v ice president ; U. J. 
Norgaard , secretary ; and A. 0. Syverud , 
Manager (JW-49). 
Articles of Incorporation of the FSSD were 
written and signed in Brookings and filed with 
the Department of State in March , 1945. The 
By-Laws were written and signed by the Board 
of Di rectors in April ,  1945. The Memorandum 
of Understanding between SDSC and the FSSD was 
signed by officers of the FSSD and by officers 
of the Board of Regents of Education in May , 
1946. 
ARTICLES OF INCORPORATION 
KNOW ALL MEN BY THESE PRESENTS : 
That we , the undersigned , W. W. Worzella , 
A. M. Eberle , and U. J. Norgaard , for our­
selves , our associates and successors , hav e 
associated ourselves together for the purpose 
of forming a corporation under and by v irtue 
of the statutes of the State of South Dakota , 
and we do hereby certify and declare as 
follows , v iz :  
Article 
Name 
The name of this corporation shall be 
Foundation Seed Stock Div ision of the South 
Dakota State Col lege Foundation (abbrev iated 
to FSSD). 
Article I I 
Purpose 
The FSSD sha l l be entirely non-profit and 
shall be organized and operated exclusively 
for scientific and educational purposes and 
for the promotion of the social and economic 
welfare of the people , and no part of the net 
earnings of the corporation shall inure to the 
benefit of any member of the corporation , and 
the purpose for which the corporation is 
formed is to aid in the development , produc­
tion , and the distribution of Foundation seed 
stock in the interest of the people of South 
Dakota , and this purpose sha 1 1  be attained in 
any lawful manner and , without limitation , 
more particularly as follows : 
(1) By accepting consignments of dev eloped 
material from the Experiment Station of South 
Dakota State College of Agriculture and Mech­
anic Arts (hereinafter called SDSC) for pur­
poses of their management in the interests of 
the people of South Dakota. 
(2) By maintaining a supply and reserve of 
pure seed stocks as Foundation source material. 
(3) By increasing the stocks of Foundation 
seeds and plant materials sufficiently to make 
possible their distribution through sales to 
crop improvement groups entitled to receive 
such stocks. 
(4) By cooperating with all Experiment 
Stations and institutions in using and pre­
serv ing supplies of superior plant germ plasm. 
(5) By cooperating with all institutions , 
agencies , corporations and indiv iduals inter­
ested in developing, preserv ing ,  protecting , 
disseminating and using Foundation materials. 
(6) By the making of grants in aid of 
research in the dev elopment of Foundation seed 
stocks to the Agricultural Experiment Station. 
(7) By the making of grants to SDSC for 
scholarships , fellowships and lectureships or 
other educational projects hav ing a relation­
ship to the objectives of the corporation. 
(8) By investing and managing of funds and 
other property for the increasing of the cor­
poration assets to be used in the furtherance 
of the purposes of this corporation. 
(9) By exercising any and all lawful busi­
ness and commercial practices such as receiv­
ing gifts , borrowing money and securing the 
same , the owning , leasing , holding , adminis­
tration and disposition of real and personal 
property , money and securities and all other 
necessary or incidental practices as may be 
necessary , incidental or convenient to the 
purposes above mentioned. 
(10) By quick liquidation in the event the 
Board of Directors concludes , by two-thirds 
vote , that the purposes herein set forth can­
not be efficiently and adequately accomplished 
as herein contemplated by this corporation , 
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and , i n  case of such a deci s ion ,  the Board of 
Directors may assign , transfer and convey all 
assets and property of the corporati on to the 
Board of Regents of the State of South Dakota , 
or to its successor or successors , i f  any , to 
be managed , administered and conserv ed by said 
Board of Regents or its successo r ,  for the use 
and benefit of the people of South Dakota , 
through the South Dakota State College. Such 
assignment , transfer and conveyance , may be 
i n  partial or total liquidation of this cor­
porati on as such Board of Directors may 
decide. 
Article II I 
Place of Business 
The place where the principal business of 
thi s corporation shall be transacted is the 
City of Brookings , in the County of Brookings , 
State of South Dakota. 
Arti cle IV 
Term 
The term for wh i ch this corporation shall 
exist shall be perpetual. 
Arti Cle V 
Di  rectors 
The number of directors of th i s  corporati on 
shall be eleven and the names of the resi den­
ces of those member who are to serve until the 
election of their successors are as follows : 
Names 
Lyman E. Jackson 
A. M. Eberle 
I. B. Johnson 
John V. Hepler 
W. W. Worzella 
U. J. Norgaa rd 
E. G. Sanderson 
Frank Swope 
E. Fletcher 
Cole Burton 
Frank Cund il  l 
Resi dences 
Brooki ngs , South Dakota 
Brookings , South Dakota 
Brookings , South Dakota 
Brookings , South Dakota 
Brookings , South Dakota 
Brookings , South Dakota 
Aurora , South Dakota 
Or ient , South Dakota 
Ga rden City , South Dakota 
Piedmont , South Dakota 
Isabel , South Dakota 
Memorandum of Understanding 
Between SDSC and FSSD 
Necessi ty For Development Work W ith  
Foundation Seed Stocks. 
Newly developed strains of seed are released 
by the Agricultural Experiment Station in small 
quantities , j ust a few pounds of each new type. 
This stage marks the end of the experimental 
work in the Experiment Stati on. These few 
pounds must be increased under careful super­
vision to lots of 2 ,000 bushels or more before 
release to farmers of the state may begin  wi th 
benefit to the whole state. 
This development work is not experi mental 
work but does require the supervision of 
Agronomy crop breeding and producti on spe­
c i alists to prevent deterioration of the 
stra i n  and consequent disrepute to the work 
of the College. 
The development also requi res flexible 
business management. The management must be 
i n  a position to act promptly in maki ng con­
tracts for growing seed and in handling other 
business matters as they come up , including 
the impa rti al distributi on of seed when it is 
f i nally ready for distri bution. 
The development also requi res state support. 
At least i n  its early stages this development 
work is not self-supporting. But it wi ll be 
a direct and very great contributi on to the 
agricultural income of the state and it is 
within the general purpose approved for the 
Division of Agriculture at State College. 
Plan For Development Work 
The plan that is used in other states and 
set up in South Dakota is a cooperative ar­
rangement , between the College and a non­
profit corporation. The College is to furnish 
the essenti al techni cal superv ision and mana­
gement and the corporation is to handle the 
business and to be self-supporting so far as 
i s  possible. At South Dakota State College 
the corporation is the Foundation Seed Stock 
Division of the South Dakota State College 
Foundation. The working arrangements to 
govern the cooperative efforts are stated in  
the fol lowing agreement : 
Agreement for Cooperative Efforts 
With and subject to the approval of the 
Regents of Educati on for the College and the 
Boa rd of Directors for the Foundat ion ,  the 
essentials of the working agreement are as 
follows : 
(1) The College wi ll furnish , with reim­
bursement from the Foundation so far as the 
proceeds of the seed stock sales permit , the 
techni cal superv ision and management necessary 
for the success of the development and may 
furn i sh where they are av ailable growing plots 
and build i ng space for the care of seed 
stocks. 
( 2) The Foundat ion wi l 1 hand 1 e a 1 1  con­
tracts and business matters connected with 
the growth , storage , and sale of foundation 
seed stocks. 
The Found ation wi 1 1  bind itse 1 f  to use the 
proceeds of the sales to meet obl i gations 
assumed in the followi ng order so far as the 
funds permit. 
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The fi rst obl i gat ion  sha l l be the cost of grow­
i ng and car i ng  for the v a r ious seed stocks  by 
cont ract or otherwi se .  I t  wi 1 1  be cons i dered 
reasonabl e and necessary for the Foundati on to 
hav e a wo rk i ng fund of $ 8 , 000 or the reabouts 
at  the open i ng of each growi ng season in order 
to carry the work through that seaso n .  
T h e  second obl i gati on sha l l b e  the re imbur­
sement of the Co l l ege fo r sa l ary costs , renta l  
costs , and  other  actua l expend i tures made i n  
support of Foundat i on seed dev e l opment work . 
Such rei mbursab l e  costs sha l l be determi ned 
and i temi zed annua l l y  by the Head of the 
Ag ronomy Depa rtment , wi th the app rov a l  of the 
Dean of Ag ri c u l t u re ,  and sha l  1 be reported to 
the P resi dent of the Col l ege , and to the Board 
of D i rectors of the Foundat i on .  
The obl i gat i o n  thi rd i n  order of c l a i m  upon 
the proceeds sha l l be ( a )  bui l d i n g up of one to 
two yea rs of rese rv e  seed stocks , ( b) equ i pment 
and fac i l i t i es for spec i a l  needs of thi s work , 
and ( c )  the bui l d i ng up and ma i nta i n i ng of re­
serv e  fund of at l east $ 1 5 , 000 . 00 for  the pu r­
pose of ca rryi ng the seed stock dev e l opment wo rk 
t h rough one or more unprofi tabl e growi ng seasons . 
After the obl i gati ons stated abov e  hav e  been 
fu l ly met , the Foundat i on may use any surpl us 
funds rea l i zed from the sa l e of Foundat i on seed 
for other proj ects wh i c h wi l l  be benef i c i a l  to 
the peopl e of South Dakota , or to the work of 
the State Col l ege and wh i c h are wi t h i n  the pu r­
pose of the Foundat i on as approv ed i n  i ts  
Art i c l es of I ncorporat i on .  
The Foundat i on shal l keep a n  accurate and 
reasonably compl ete account i ng system , and 
sha l  1 ma ke an annual  report to the P resi dent 
of the Col l ege showi ng reasonab l e i temi zat i on 
of  recei pts ,  expend i tures , ba l ances , and seed 
stock i nv entor i es . The Foundati on sha l l  hav e 
i t s accounts audi ted by a Ce rti fi ed Pub l i c  
Accountant at l east once i n  fiv e year s .  
( 3 )  The adju stment o f  deta i l s  i n  thi s coop­
erativ e effort sha l l be cons i stent wi th the gen­
eral procedu re descri bed abov e  and the obj ectiv e 
of each pa rty sha l l be to render serv i ce to the 
peop l e of South Da kota . To fac i l i tate smooth 
adj ustment of deta i l s  and pu rposes ,  the Founda­
t i on sha l l ma i nta i n  on i t s  Board of D i rectors as 
ex- offi c i o  members , the Head of the Ag ronomy De­
pa rtment , the Dean of the D i v i s i on of Ag r i c u l ­
t u re ,  and the P res i dent o f  the Col l ege.  ( The 
wo rds "ex- offi c i o  members" were del eted i n  1 972 ) .  
APPROVED by the Board of Regent s  of Educat i on 
of  South Da kota May 1 5 ,  1 946 
/S/ W. E .  Mumford 
P resi dent 
/S/ Mrs .  E .  R .  D oeri ng 
Sec retary 
APPROVED by the Board of D i rectors , Foundat i on 
Seed Stock D iv i s i on of the South Dakota State 
Col l ege Foundati on . 
J u ly 24 , 1 946 
/S/ W . W .  Worze l l a  
P resi dent 
/S/ A. 0 .  Syv erud 
Sec reta ry 
SEAL 
Methods of Hand l i ng New Crop Rel eases 
U .  J .  Norgaard 
The state off i ce has been asked to prepa re 
outi nes suggest i ng methods of i nc reas i n g  and 
d i stri but i ng  the new crop rel ease s .  We hav e 
l earned that s ituat i ons di ffer somewhat i n  the 
v ar i ous count ies  wh i ch determ ine  the exact 
method count i es wi sh to use .  
Howev er , the pl ans used shoul d i nc l ude the 
fol l owi ng bas i c  pri nc i p l es : 
( 1 ) The county assoc i ati on has the respon­
s i bi l i ty of sel ect i ng qua l i fi ed growers of new 
rel eases . 
( 2 )  The growers assume the respons i b i l i ty 
of growi ng and hand l i ng of crops accord i ng to 
seed certi fi cat i on standard s .  
( 3 )  The grower gets a sha re o f  the crop 
i nc rease and a pri ce for i n c rease seed wh i ch 
the assoc i a t i on deems fa i r  and equ i tabl e .  
( 4 )  The ba l ance o f  seed l eft after the 
grower rece iv es hi s share , shal l be so l d  to 
the assoc i at i on members . 
( 5 )  The county assoc i ati on has the respon­
s i b i l i ty of cont ro l l i n g  the di stri but i on of 
the i n crease seed unt i l a cert a i n  date ( fo r  
spri ng pl anted crops we are suggest i ng J anuary 
1 5 )  and to estab l i sh a fa i r  pr ice .  ( The date 
was l ater  changed to October 1 ) .  
( 6 )  A l l assoc i at i on members and other far­
mers i n  the county must be i n fo rmed about the 
c l osi ng date and hav e an opportun i ty to make  
app l i cat i on for the  i nc reased seed . 
( 7 )  Membersh i p i n  a county assoc i ati on i s  
open to any c i t i zen i n  the county . 
( 8 )  P r i ce establ i shed fo r i n creased seed 
i s  the same to members or non-members . 
County crop improv ement assoc i at ions  hav e a 
v ery important pa rt i n  the program of i nc reas­
i ng these new v ari ety rel eases . D i rectors of 
County Assoc i ati ons are respons i b l e fo r see i ng 
that competent growers i nc rease the Foundat i on 
seeds and that control of the di stri but i on of 
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the increase is maintained. This means that 
the counties must operate in  a business like 
manner. The plan or plans wh i ch an Associa­
tion will use in distribution of these re­
leases should be deci ded at a County Associa­
tion meeting, w h ich all members have been 
inv i ted to attend. T h i s  is important. 
Every Crop I mprov ement Association member 
has the priv ilege to make applicati on to in­
crease any of the new crop re 1 eases. However, 
the Board of Directors do have the responsi­
bility of rejecti ng any application if they 
know that said grower  does not have the ade­
quate fac il i ties to properly grow and handle 
the crop. The grower must comply to all seed 
certification standards and regulat i ons and is 
responsible for all Certified seed he sells. 
In order to compensate him for the extra care 
needed in production of Certified seed, a 
reasonable prem i um  should be awa rded. 
Every precaution shou 1 d be taken to e 1 i mi­
nate the hazards involved in the production of 
these valuable seeds. Numerous small fields 
hav e prCN en impract ical. A field must be large 
enough so that the grower will have enough in­
vested to warrant the extra attention that he 
must give in order to produce Certi fied seed. 
Small lots of seed are more subject to mechani­
cal mixtures. Small isolated fields are also 
more subject to destruction by insects and 
livestock. Should a county lose its increase 
field through ha i l, insects or drought, arrange­
ments can be made to take care of such cases 
from increases from other counties or from 
increase seed produced by the FSSD. 
Before any of the new crop releases are 
alloted to the grower, a thorough under­
standing should be made of the plan and pro­
cedures in handling the increase. A written 
agreement prev ents misunderstanding and helps 
a 1 1  pa rt i es. 
In order to meet emergencies that may 
ar i se, the FSSD, in releasing Foundation seed 
to County Crop Improvement Associ ations , 
reserv es the r ight to rec a 1 1  a 1 1  or any por­
tion of any variety of seed released. Th i s  
applies only to the seed produced from the 
original release obtained from the FSSD. 
OPERATION OF FSSD 
The FSSD began operation in 1944. Syv erud 
planted 50 bushels of Vi kota oats that had 
been obtained from the Regional Oats Committee. 
It was planted on 17 acres of the Agronomy 
Farm and produced Ol er 2,400 bushels. 
Seed Production and Processing 
At first Foundation seed was produced on 
the Agronomy Farm, but that area was soon 
outgrown. About 20 acres on the Sioux R � er 
about 9 mi les south of Brookings were leased 
for corn production under irrigati on. Other 
crops were raised under contract wi th exper­
ienced seed growers. At first they planted 
the seed, but the FSSD eventually acquired 
enough equipment to do the seeding and 
hauling to the processing plant. It also had 
a self-propelled combi ne which was used to do 
some of the harv esting. 
In 1966 the 117 acres on the Moody County 
Farm located 1 1  miles south of Brookings on 
I-29 was assigned to the FSSD. This farm was 
used pr i marily for the planti ng of smal 1 lots 
of seed. 
In order to process the seed, an army 
barracks and one or two round grain bins were 
located north of the football field . Other 
equ ipment included a fanning mill and grain 
elev ator. 
W i thin 5 or 6 years the volume of seed pro­
duced exceeded the capac ity of the seed pro­
cessi ng plant. The 1953 legislature granted a 
request to build a larger processing plant on 
state owned land at no expense to the state. 
The FSSD borrowed the money and constructed 
the plant at its present locati on. Syv erud 
lived long enough to see the plant completed. 
The last installment on the loan was paid in 
1959. Si nee that date several additions have 
been made (Chapter X IV). 
Buildings were built and equipment pur­
chased from income derived from the sale of 
Foundation seed. Income from the sale of corn 
seed was relatively stable but the income from 
other seeds fluctuated greatly , depending on 
the number of new varieties dev eloped in the 
North Central states that were adapted to 
South Dakota conditions. 
Income from corn inbreds and single crosses 
gradually increased as Sokota Hybrid Producers 
and other corn companies increased their seed 
acreage and as inflation rose. Income was 
around $40,000 in the early 1960s and $60,000 
i n  the late 1970s, while income from other 
seeds fluctuated between $50,000 and $300 , 000 
during the same 20-year period. 
Expenses gradually increased from around 
$70,000 in 1969 to twice that amount a decade 
later. Obv iously net profit fluctuated-­
$47,000 i n  1969 and $7,000 i n  1979. During 
good profit years equ ipment was purchased and 
bui ldings erected. In addition, the FSSD made 
several grants--$3,000 for wheat breeding in  
1962, $40,000 to  help equip the physiology 
laboratori es and greenhouses in 1971, $5,000 
to purchase equipment for plant breeding in 
1975, $15,000 to help buil d a field laboratory 
at Box Elder for the West River Research and 
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Extension Center in 1977 and $1 , 000 for the 
national County Agents Association meeting in 
Rapid City in 1979. 
Fiscal Year and Board Meetings 
For almost 20 years the fiscal year was 
January 1 to December 30 and the annual 
meeting of the Board of Directors was held 
in January. 
In 1961 the board voted to change the fis­
cal year to July 1 to June 30 which coincided 
with the fiscal year of SDSC. At Derscheid 's 
suggestion , the board , in 1963 , changed the 
meeting date to late October or early November. 
This allowed the board to pass judgment on 
v arieties before Foundation seed of any v ari­
ety was distributed. Howev er , farmer members 
had to shut down corn harv esting operations 
and asked to have the meeting in early 
December. The date was changed in 1977. 
Seed Distribution 
Foundation seed was distributed to County 
Crop Improvement Associations , more or less on 
a first come first serv e basis. Sometimes coun­
ties obtained seed that was not adapted to their 
areas and growers were disappointed when they 
did not obtain the yields they had expected. 
In 1950 a seed allotment committee was es­
tablished to allocate the seed (of newly re­
leased v arieties) to county crop improv ement 
associations (Weber). The committee included 
the Head of the Agronomy Department as chair­
man , the plant breeder(s) associated with the 
crop (s) being allocated , the Extension Agrono­
mist , Manager of FSSD and Manager of Seed 
Certification Serv ice. Later the Extension 
crops spec ialists played an activ e  role in the 
allocation process. 
Experience showed that the chances of mix­
ture and loss due to mismanagement were smaller 
if sev eral growers planted small amounts of 
seed than if one organization planted a large 
acreage. On the other hand , some growers 
would neglect the crop if the amount of seed 
were too small. Therefore , the allocation 
committee usually set the unit of allotment 
for each grower at the number of bushels 
needed to plant 15 to 30 acres. 
The committee usually decided on the area 
of adaptation--Northeast , Western , All State , 
etc. The number of allotments to a county 
crop improv ement association within the area 
of adaptation was proportional to the number 
acres of the crop raised in the county. Adj a­
cent county groups received fewer allotments. 
County crop improv ement associations selec­
ted the growers in their counties . This sys-
tern prov ed to be an improv ement av er the meth­
ods prev iously used , but it still had some 
limitations. Seed was often offered to 
friends rather than seedsmen or growers who 
had the knowledge and desire to produce high 
quality seed. Seed was offered to Farmer A 
because Farmer B got the new variety last 
year. There was no continuity to continue 
with a good qualified grower (Weber). 
Those who obtained seed would produce it 
for 1 or 2 years and then drop it because no 
one beat a path to their doors for the seed. 
As a result , the av ailability of the new seed 
variety through trade channels became almost 
nil. The seed source was the farmer ' s  bin. 
Seedsmen were reluctant to pick up the pieces 
and promote the variety after the cream had 
been skimmed off the early sales (Weber). 
The seed increase and release policy was 
changed sev eral times. The first change 
occurred when Teton alfalfa was ready to be 
rel eased. It semed that the best way to 
increase seed of alfalfa was to grow it in 
Idaho 's alfalfa seed producing area. SOCIA 
members were not well equipped to produce seed 
any place except their own farms. Therefore , 
a special agreement was dev eloped with three 
South Dakota seedsmen to produce Foundation 
seed . They planted 400 acres with Breeders 
seed in 1958 for the production of Foundation 
seed in 1959. The FSSD purchased some of the 
Foundation seed and the seedsmen sold the rest 
as Certified seed. 
In 1959 the seedsmen asked to be allocated 
Foundation seed of new v arieties. Another 
agreement was dev eloped in which 10% of the 
Foundation seed of a new variety was allocated 
to the South Dakota Seed Trade Association. A 
committee of the Association determined which 
members would plant the seed to produce Regis­
tered seed. 
A significant change came in 1960 when the 
International Association of Offic ial Seed 
Certifying Agencies (AOSCA) adopted "limited 
generations" as part of certification. Re­
gistered seed became more in demand and Cer­
tif ied seed became ineligible as a planting 
stock to produce additional generations of 
Certified seed. This practice was adopted in 
South Dakota in 1968. The amount of Founda­
tion seed distributed increased substantially 
(Weber). 
Since Foundation seed was extremely valu­
able , it was desirable to place it in the 
hands of highly qualified growers. Experience 
seemed to be the best qualif ication. It could 
not be obtained by producing seed e. ery once 
in a while. Therefore , growers were classed 
as Group I ,  II or III based on the amount of 
experience in producing Certified seed. A 
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Group I grower was one who had completed cer­
t i f i cati on each of the prev i ous 3 years ; a 
Group II grower was one who had completed cer­
t i f i cati on 2 of the past 3 years ; and a Group 
III grower one who has completed cert i f i cati on 
1 of  the past 3 years. 
In July 1977, the SOCIA board of di rectors 
approved a new seed release pol icy. 
Foundati on seed of recommended new fi rst 
year releases would fi rst be allotted to Group 
I growers. After Group I growers had sub­
m i tted their  requests, the remainder of the 
seed would be allocated to county crop im­
provement associat i ons for release of Groups 
II and III growers. The acreage of any class 
of Cert i f i ed seed (except corn, sorghum, 
grasses and small-seeded legumes) grown the 
prev i ous year would determ ine the number of 
bas i c  allotments a Group I grower could re­
ceive-- 1 to 50 acres, 1 allotment ; 51 to 1 00 
acres, 2 allotments ; and 1 01 and CN er, 3 
allotments. 
The amount of a basic  allotment for any one 
variety for any one year would be adjusted ac­
cording to the amount of Foundat i on seed avail­
able and area of adaptati on. No Group I 
grower would receive no more than three bas ic  
allotments until  all other qual i f i ed growers ' 
requests had been fi lled or before the desi g­
nated closi ng date for placing orders. Then 
add it i onal requests could be honored i f  seed 
was st il l av ail ab l e. 
County associ ati ons could request add i ­
ti onal seed of  new recommended varieties for 
Group II and III growers. The number of bas ic  
allotments to Group II and III growers by the 
county crop i mprovement associati ons would be 
allocated the same as for Group I growers. 
Foundation seed of new var ieties not bei ng 
recommended by the Exper iment Stati on would be 
made avai lable' to county crop i mprovement 
associati ons wi thout spec i f i c  county allot­
ments. Qual i fi ed growers would have fi rst 
pri ority and be given seed in order of classi ­
f i cati on. 
Under thi s  poli cy the Manager of the FSSD 
wrote a letter about Thanksgiv i ng ti me to all 
Group I growers. He li sted the varieties 
available and gave a brief descr ipti on of 
each, pr ice per bushel, and number of allot­
ments each grower was eli gi ble to receive. 
Those wi sh i ng seed were asked to subm it  thei r  
orders before Chri stmas. About half the seed 
of a new vari ety that was bei ng recommended by 
Exper i ment Stati on and Extensi on personnel was 
alloted to Group I growers. 
After Chr istmas the remainder of the Foun­
dati on seed of recommended var ieti es was al-
Toted to county crop i mprovement associati ons 
w i th a deadline of mi d-February for order ing 
seed. 
In mi d-February the allotment comm ittee 
made the fi nal allocati on. Seed alloted to 
counties that di d not want it was alloted to 
counties that ordered more than orig inally 
alloted. Each county associati on was not i f i ed 
of the final allotment. 
In 1973 the FSSD board approved the i n­
crease of seed developed by commercial com­
pani es. Foundati on seed of two soybean var­
ieties developed by Peterson Seed C o. was 
produced. To date other companies have not 
taken advantage of thi s  serv ice. 
Another change took place in  1978 when 
Rebound smooth bromegrass was released. Sev­
eral perenni al forage crops had been released 
earli er. Teton and Travo is  had been released 
to seedsmen and several grasses had been 
released to farmer-growers. By the m id-1970s, 
i t  was di ff i cult to f ind Cert i f ied seed of any 
of them. Therefore, a new seed di str i but i on 
policy was developed. The seed was given to 
a consortori um of three seed companies that 
agreed to produce and market Certi f ied seed 
of the variety and pay the FSSD a few cents 
royalty for ev ery pound sold. 
Varieties D istri buted 
Except for Si ouxann (1951) and State Fai r  
{ 1957) tomatoes, Chi nkota Elm { 1952), Si oux-­
land Cottonwood { 1954) and Manta foxta il  
m illet { 1958), the variet ies developed in  
South Dakota are li sted wi th the vari ous crops 
i n  preceding chapters. The 84 cultivars i n­
clude 16 corn hybri ds and 50 i nbred li nes, 23 
small grain  and flax varieties, 9 alfalfa and 
grass vari eties and 1 7  sorghum varieties and 
hybri ds. The 200 var iet ies developed in  other 
states or Canada and released to South Dakota 
growers through the FSSD are li sted below : 
Var ieties developed by other states that 
were increased and di str ibuted in  South Dakota 
by FSSD. 
Var iett Crop Year State 
Koto fl ax 1945 N. Dakota 
Ottawa soybeans 1945 Canada 
Madarin  soybeans 1945 Wi sconsi n 
Cl inton oats 1947 Iowa 
Dakota fl ax 1947 N. Dakota 
Osage oats 1947 Kansas 
Ranger alfalfa 1947 W i sconsi n  
Sheyenne fl ax 1947 N. Dakota 
Vernum durum wheat 1947 N. Dakota 
M i nter HRW wheat 1949 M i nnesota 
Hawkeye soybeans 1949 Iowa 
Moore barley 1950 W isconsi n 
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Capital soybeans 1950 Canada Wyndmere oats 1967 N. Dakota 
Lee HRS wheat 1951 Minnesota Dawn oats 1967 N. Dakota 
Redwood fl ax 1951 Minnesota Portal oats 1967 Wisconsin 
Blackhawk soybeans 1951 Iowa Jaycee oats 1967 Illinois 
Marine fl ax 1952 Minnesota Polk HRS wheat 1968 Minnesota 
Nugget durum wheat 1952 N. Dakota Kelsey oats 1968 Canada 
Piper sudangrass 1952 Wisconsin Sioux oats 1968 Canada 
Clinta fe oats 1953 Iowa Nored fl ax 1968 Minnesota 
Selkirk HRS wheat 1954 Canada Corsoy soybeans 1968 Iowa 
Chippewa soybeans 1955 Illinois Clay soybeans 1968 Minnesota 
T ra i 1 1  ba rley 1956 N. Dakota Dawson alfalfa 1968 Nebraska 
Yuma durum wheat 1956 N. Dakota Guide HRW wheat 1968 Neb raska 
Conley HRS wheat 1956 N. Dakota Scout 65  HRW wheat 1968 Neb raska 
G r ant soybeans 1956 Minnesota Trapper HRW wheat 1968 Nebraska 
Empire birdsfoot trefoil 1956 Iowa Trader HRW wheat 1968 Neb raska 
Vernal alfalfa 1956 Wisconsin M 68 oats 1969 Iowa 
Ransom oats 1956 N. Dakota E 68 oats 1969 Iowa 
Na r ragansett alfalfa 1956 Rhode Isl. Norsta r fl ax 1969 Minnesota 
Ramsey durum wheat 1957 N. Dakota Noralta fl ax 1969 Canada 
Nordan crested wheatgrass 1957 N. Dakota Waldron HRS wheat 1969 N. Dakota 
Minha fer  oats 1958 Minnesota Panhandle proso millet 1969 Neb raska 
Bo 1 1  ey fl ax  1958 N .  Dakota Pettis oats 1969 M issouri 
Burnett oats 1958 Iowa Foster fl ax 1969 N. Dakota 
Ford soybeans 1958 Iowa Neepawa HRS wheat 1970 Canada 
Dolla rd red cl <:N er 1958 Wisconsin Hercules durum wheat 1970 Canada 
Goldtop sweetc l <:N er 1958 Wisconsin Linott fl ax 1970 Canada 
Vinall Russian wildrye 1958 N. Dakota Otter oats 1970 Minnesota 
A rny fl ax  1959 Minnesota Rampage soybeans 1970 Iowa 
L inda rin soybeans 1959 Indiana Wirth soybeans 1970 Iowa 
Clintland 60 oats 1960 Indiana Anoka soybeans 1970 Minnesota 
Wells durum wheat 1960 N. Dakota F raker oats 1971 Wisconsin 
Lakota durum wheat 1960 N. Dakota Nodaway 70 oats 1971 Missouri 
Pembina HRS wheat 1961 N. Dakota Cayuse oats 1971 New York 
Canthatch HRS wheat 1961 Canada Fletche r HRS wheat 1971 Minnesota 
T rophy barley 1962 N. Dakota Protana soybeans 1971 Indiana 
- La rker barley 1962 N. Dakota Dunn soybeans 1971 Wisconsin 
Dodge oats 1962 Wisconsin Amsoy 71 soybeans 1971 Iowa 
Bonkee oats 1963 Iowa Centurk HRW wheat 1971 Neb raska 
Neal oats 1963 Neb raska Trio oats 1972 Nebraska 
Windom fl ax  1963 Minnesota Nordic barley 1972 N. Dakota 
Justin HRS wheat 1963 N. Dakota Swift soybeans 1972 Minnesota 
Hawkeye 63 soybeans 1963 Iowa Rolette durum wheat 1927 N. Dakota 
Hawkeye 63 soybeans 1963 Illinois Otee oats 1973 Illinois 
C r im HRS wheat 1964 Minnesota Dal oats 1973 Wisconsin 
Lodi  oats 1964 Wisconsin Wa rd durum wheat 1973 N. Dakota 
Chippewa 64 soybeans 1964 Illinois Steele soybeans 1973 Minnesota 
L inda rin 63 soybenas 1964 Indiana Wells soybeans 1973 Illinois 
Clintland 64 oats 1965 Indiana Snowbird proso millet 1973 Minnesota 
Tippecanoe oats 1965 Indiana Beacon ba rley 1973 N. Dakota 
B rave oats 1965 Illinois Rymin winter rye 1973 Minnesota 
Santee oats 1965 Neb raska Kodiak winter rye 1973 Canada 
Chris HRS wheat 1965 Minnesota Ola f HRS wheat 1974 N. Dakota 
Dickson barley 1965 N. Dakota Noble oats 1974 Indiana 
Lancer HRW wheat 1965 Neb raska Nowesta HRS wheat 1974 P riv. N.D. 
Tyler oats 1966 Indiana Sage HRS wheat 1974 Kansas 
Cl intford oats 1966 Indiana Puma winter rye 1974 Canada 
O rbit oats 1966 New York Rugby durum wheat 1974 N. Dakota 
Sheridan HRS wheat 1966 Montana Botno durum wheat 1974 N. Dakota 
Manitou HRS wheat 1966 Canada Crosby durum wheat 1974 N. Dakota 
Amsoy soybeans 1966 Iowa Buckskin HRW wheat 1974 Neb raska 
Leeds durum wheat 1967 N. Dakota Baca HRW wheat 1974 Colorado 
Fortuna HRS wheat 1967 N. Dakota Hodgson soybeans 1974 Minnesota 
H a rk soybeans 1967 Iowa Astro oats 1975 New York 
Holden oats 1967 Wisconsin Ev ans soybeans 1975 Minnesota 
O 'Brian oats 1967 Iowa Woodworth soybeans 1975 Illinois 
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Cer ise proso mi llet 1975 Nebraska 
Harl on soybeans 1976 Canada 
Wr i ght oats 1976 W iscons i n  
Hodgson soybeans 1976 M i nnesota 
L i ndon HRW wheat 1976 Colorado 
Rall HRW wheat 1976 Oklahoma 
Agate HRW wheat 1976 Nebraska 
Lang oats 1977 Ill ino i s  
Lyon oats 1977 M i nnesota 
Butte HRS wheat 1977 N .  Dakota 
Cando durum wheat 1977 N .  Dakota 
Harcar soybeans 1977 Canada 
Coles soybeans 1977 Iowa 
Duffer i n fl ax 1977 Canada 
Rough r ider HRH wheat 1977 N .  Dakota 
Vona HRW wheat 1977 Colorado 
Bates oats 1978 Nebraska 
Sloan soybeans 1978 Iowa 
Coteau HRS wheat 1978 N .  Dakota 
Angus HRS wheat 1978 M i nnesota 
Eureka HRS wheat 1978 S .  Dakota 
Edmore durum wheat 1978 N .  Dakota 
Calv in  durum wheat 1978 N .  Dakota 
Park barley 1978 N .  Dakota 
Glenn barley 1978 N .  Dakota 
Morex barley 1978 M i nnesota 
Lancer oats 1979 S .  Dakota 
Moore oats 1979 M i nnesota 
Benson oats 1979 M i nnesota 
G .  W .  Er ion examin ing seed reserv e s  kept in germ 
plasm preserva t ion c hamber of a l l  var iet ies 
tl eveloped in Sou t h  Dakota . 
Marathon oats 1979 W i scons in  
James HRS wheat 1979 s .  Dakota 
Len HRS wheat 1979 N .  Dakota 
Vi c durum wheat 1979 N .  Dakota 
Wells I I soybeans 1979 Nebraska 
Hodgson 78 soybeans 1979 M i nnesota 
Culbert 79 fl ax 1979 S .  Dakota 
W i shek fl ax 1979 N .  Dakota 
Centurk 78 HRW wheat 1979 Nebraska 
Bennett HRW wheat 1979 Nebraska 
Corsoy 79 soybeans 1980 Ill ino i s  
Weber soybeans 1980 Iowa 
Nebsoy soybeans 1980 Nebraska 
Vi ckery soybeans 1980 Iowa 
Century soybeans 1980 Indi ana 
W i ll soybeans 1980 Ill ino i s  
Gnome soybeans 1980 Ohi o 
Cottonwood bromegrass 1980 S .  Dakota 
Retai n  creep i ng foxta i l  1980 S .  Dakota 
R ita HRW wheat 1980 S .  Dakota 
Dawn HRW wheat 1980 S .  Dakota 
Tam 105 HRW wheat 1980 Texas 
Ogle oats 1981 Ill ino is  
Larry oats 1981 Illi no i s  
Pondera HRS wheat 1981 Montana 
Ha rd i n  soybeans 1981 Iowa 
Spri te soybeans 1981 Ohi o  
Rose HRW wheat 1981 S. Dakota 
Nell HRW wheat 1981 S. Dakota 
Founda t ion seed , proc essed and sacked --ready for 
SD C I A  member s who will p roduce Reg ist ered seed 
for Cer t if ied seed produc er�. 
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CHAPTER XXXI V 
PERENN IAL WEED INVEST I GAT IONS 
Problems caused by weeds were mentioned in 
several early Experiment Station bulletins by 
agriculturists and botanists. The first weed 
research was conducted in 1908, additional 
work was done in 1926 and the 1930s, but the 
Experiment Station reached its 60th birthday 
before weed control research became a per­
manent activity. 
PERSONNEL 
Staff Members 
A. L. Bushey 
C. J. Franzke 
E. L. Erickson 
Dr. L. M. Stahler { USDA) 
Dr. L. A. Derscheid* 
D. E. Kratchov il {50%) 
J. H. Miller {50%) 
W. H. Wallace 
Dr. L. R. Warner 
Dr. John Dosland 
W. G. Wright 
Dr. Jimmy Stritzke* 
C. E. Stymiest 
Dr. W. E. Arnold* 
W. B. O' Neal 
M. A. Wrucke** 
R. L. Smith** 
M. A. Peterson** 
Graduate Students 
Lyle A. Derscheid M.S. 
Donald E. Kratochvil M.S. 
James R. Hay M.S. 
Keith E. Wallace M. S. 
Russel L. Nash M.S. 
Gail A. Wicks M.S. 
Robert E. Schultz 
Sam Zilke Ph.D. 
Wilford H. Wallace M.S. 
W. E. Splittstoesser M.S. 
Robert Anton 
Charles A. Beasley Ph.D. 
Leon J. Wrage B.S. 
James D. Arnold M.S. 
James F. Peacock Ph.D. 
Cla ire E. Stymiest M.S. 
William B. O 'Neal M.S. 
Bart A. Brinkman M.S. 
Steven E. DeHoogh M.S. 
Jeffrey M. Tichota M.S. 
Randall L. Anderson M.S. 
James A. Behm M.S. 
1926-? 
1930-1936 
1939-1946 
1946-1950 
7/47-6/64 
1/48-3/51 
8/47-1/48 
1960-1962 
1962-1964 
1962-1968 
1964-1966 
1965-1969 
9/68-1/70 
1970-
1970-1974 
1977-
1980-
1980-
3/1946-6/1947 
** 3/1951 
1948-1950 
8/1952-6/1954 
7/1954-6/1956 
7/1956-6/1958 
9/1956-1 1/1957 
12/1956-6/1968 
9/1958-6/1960 
7 /1958-6/1960 
1958-1959 
9/1960-1 0/1963 
7 /1961-6 /1964 
1964-1966 
1967-1970 
** -1970 
** -1974 
1971-1974 
1974-1976 
5/1 1/74-5/1/76 
1974-1976 
1974-1977 
Duane E. Auch M.S. 1975-1977 
Jay Holmdahl M.S. 7/78-
T. V .  Keith M.S. 1978-1980 
K. H. Khedir Ph.D. 1980-
J. c .  Klauser Ph.D. 1980-
P. E. Todt M.S. 1980-
*Project Leader 
**Full-Time assistants when taking graduate 
work 
Alfred L. Bushey, Clifford J. Franzke and 
Elmer L. Erickson had other responsibilities 
besides weeds. Lyle A. Derscheid worked half­
time with weeds from March 1946 to July 1947, 
full-time until March 1, 1960. In August of 
1947 a graduate assistantship in weeds and 
another in teaching were used to hire John H. 
Miller as an assistant on a half-time basis. 
In December Miller joined the USDA as weed 
researcher in Minnesota and Donald E. Krato­
chv il took his place on January 1 .  When 
Kratochvil finished work on an M.S. degree in 
195 1 ,  he also joined the USDA as a weed re­
searcher in North Dakota. 
For the next 8 years Derscheid was assisted 
by graduate students, undergraduate students 
and high school students. 
Derscheid became half-time Extension Agron­
om ist in 196� Wilford H. Wallace was employed 
as Assistant Agronomist to aid with the weed 
research, and was succeeded in turn by Lloyd 
R. Warner, Wayne G. Wright and Clair E. 
Stymiest. In 1969 this position was down­
graded to "Assist ant in Agronomy", which was a 
full-time position for a person with a B.S. 
degree that enrolled in graduate school. 
Derscheid was succeeded as project leader 
in 1965 by Jirrrny Stritzke, who in 1970 was 
replaced by W. Eugene Arnold. 
Like most projects, the work was done by 
the staff members during the early years. 
Franzke had assistance from the foreman of the 
substations and the Agronomy Farm. 
During the 1950s, Derscheid did the seeding 
and was present for all spraying operations, 
all weed counting and corn picking. However, 
students who were farm boys were employed to 
do most of the plowing, disking, cultivating, 
mowing and small gra in ha rv esting. From two 
to four undergraduates and/ or high school stu­
dents were employed full-time during the 
summer and part-time during the school year. 
Some of them worked all through college and 
serv ed as "straw bosses " during their junior 
and senior years. Duane Stuerman, a Brookings 
resident, worked for 7 years while in high 
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school and college. As many as si x or ei ght 
others were someti mes employed on Saturdays 
dur i ng the school year to make weed counts , 
harvest corn yi eld samples or lay out plots on 
new experiments. 
Some of those who worked a year or more 
were Arnold Walz , Elton (Jerry) Budahl , Fred 
Engel , Mi lo Stoschei m ,  Marv in  Peterson , Andrew 
Nelson , Everett {Eddy) Bergerson , Roger Denker , 
Russel Maxwell , Donald Broks ieck , Duane Stuer­
man ,  Clarence (Butch) Griep ,  Herbert {K i ller) 
K i llam ,  Kenneth Keppler , Donald L arson , Leon 
Wrage , Harlan P alm and Cla i r  Stymiest. 
QUACKGRASS 
In 1916 A. N. Hume wrote about quackgrass. 
He sa i d ,  " Quackgrass possesses rootstalks of a 
di sti nctly brownish yellow color. Thi s  color 
helps disti nguish i t  from other grasses , that 
also possess rootstalks " (Bul 170). 
"Any method of eradicat ing quackgrass must 
prevent leaf growth and destroy the rootstalks. 
Methods of destructi on include hand digg ing ,  
summer fallowi ng and tarred paper mulchi ng"  
{ Bul 170). 
"July and August cultivat ion is  more effec­
tive than cultivat i on at any other ti me • • •  
The cost of conti nued cultivati on all summer 
i s  $15.00 per acre. A cultivated crop after 
summer fallow i ng is a logi cal fi nal step • • •  
Corn when employed for such purposes should be 
cultivated to a sli ghtly greater depth than 
would otherw ise be advisable and cultivators 
should be equ i pped wi th broad ' scoop ' shovels 
w i th sharp cutt i ng edges " (Bul 170). 
CHEMICALS FOR BINDWEED CONTROL 
A. L. Bushey , soi ls analyst , in 1926 
treated 4-square-yard plots of fi eld bi ndweed 
on plot 144 of Agronomy West Farm w ith several 
chemicals in an attempt to control the weed. 
Chemicals were applied wi th a knapsack sprayer. 
Those that were soluable i n  water were mi xed 
i n  several concentrati ons and applied in  50 
gallons of solut i on per acre. Treatments were 
made on May 29 , June 12 , June 30 , August 5 ,  
August 23 and September 22 (Bul 305). 
All bi ndweed plants were ki lled when sprayed 
three ti mes {June 30 , August 5 and September 
22) w i th a 10% solut i on of potass ium chlorate. 
Most plants were ki lled by spray i ng three 
ti mes w ith a 7% soluti on of potass ium chlorate 
and 5 ,  7 or 10% soluti ons of sodi um arseni te. 
F a i r  ki ll was achieved with si x appl icati ons 
of 7 to 10% soluti ons of sodi um di chromate , 
and three sprayi ngs wi th 7 or 10% solut ions of 
calci um chlorate. Lower concentrati ons of 
these chemi cals were ineffective as were all 
treatments w ith alumi num chlor ide ,  potassi um 
permanganate , ethyl gasoli ne ,  cyli nder oil and 
cyanamid { Bul 305). 
LATER FIELD BINDWEED RESEARCH 
C. J. Franzke conducted research on the use 
of summer fallow at Brooki ngs , mulch paper at 
H i ghmore , Cottonwood and Eureka , sodi um chlo­
rate at Eureka and Brooki ngs and several com­
pet it ive crops for the control of fi eld bi nd­
weed. In 1936 he and A. N. Hume reported the 
results. 
Fallow 
They concluded that the weed could be era­
d icated by fallowi ng i f  done correctly. Two 
systems had been effective. On the East Ag­
ronomy Farm at Brooki ngs , plots had been hand 
hoed ten ti mes at da i ly intervals , ten ti mes 
at 2-day intervals , fi fteen ti mes at 3-day 
i ntervals , seven ti mes at 4 -day intervals and 
tw i ce at 7-day intervals for a total of 44 
hoei ngs between June 19 and October 5 ,  1933. 
The next year they were hoed eleven times at 
5- to 7-day intervals before July 7. Though 
bi ndweed plants were weak at the beg inni ng of 
the second season , at least one plant remai ned 
active unt i l  the tenth operat ion on June 28 , 
1 934. There was no regrowth when exami ned in  
June 1935 { Bul 305). 
Plowi ng w ith a 2-horse walki ng plow at 5-
day intervals duri ng the early part of 1927 
and every 9 days duri ng the latter part of the 
season reduced the bi ndweed stand at H i ghmore , 
but it was necessary to repeat the treatments 
i n  1929 to eli mi nate the stand {Bul 305). 
Compet it ive Crops 
In another experi ment each of several crops 
was planted in 1934. They were harvested in  
1935 and the area for each was fallowed unt il  
a crop of wi nter rye was seeded. The crops 
grown in  1934 and per cent bi ndweed survival 
after 1935 were wi nter rye 2.2% , wheat 4.4% , 
oats 7.6% , barley 8.2% , foxta i l  mi llet 30.9% 
and proso mi llet 35.5%. Areas fallowed the 
enti re season of 1935 and seeded to wi nter rye 
had 1% survival. An area soli d-seeded to 
sudangrass in  1935 and harvested just before 
seedi ng wi nter rye had 79.4% survival. There 
was not enough moisture for two successi ve 
crops and they were not competit ive { Bul 305). 
Chemi cals 
After small gra i n  had been harvested on the 
West Agronomy Farm in  1933 , C. J. Franzke and 
Leo F. Puhr applied several chemicals in 100 
gallons of spray per acre for fi eld bi ndweed 
control. Two appli cations of commerci al chlo­
rates at 1 1/2 and 2 pounds per gallon reduced 
bi ndweed stands 23 and 38% respectively. How-
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ever, two applicati ons of 1 to 15% soluti ons 
each of sodium th i -sulfuric  ac id, sulfurous 
acid, sodi um hypo-chlori te and calcium hypo­
chlori te, 5 to 10% soluti ons of copper sul­
phate and one appl icati on of 2 to 8 tons per 
acre of slaked l ime and li mestone were inef­
fective (Bul 305) . 
Plot sprayers u s ed in 193 0s . 
Two pounds per gallon of commercial chlora­
tes applied Oct . 21, 1932 i n  75 gallons of 
water per acre completely elim i nated the weed, 
but a s im ilar treatment a year later was inef­
fective (Bul 305) . 
I NTRODUCTION OF 2,4-0 
Elmer L .  Er i ckson had charge of the weed 
research program from 1939 to 1946. However, 
he also was responsi ble for the operati on of 
the Seed Testi ng Laboratory and forage crop 
research .  He taught a course in seeds and 
weeds and produced a series of weed seed iden­
ti f icati on plates . Though he did very li ttle 
research on weed control, he may have been one 
of the fi rst to apply 2,4-di chlorophenoxyace­
t ic  aci d  (2,4-0) for weed control in South 
Dakota . He applied several rates of several 
2,4-0 formulati ons to dandeli ons growi ng on 
the SDSC campus mal 1 i n  1945 . 
BEG I NN I NG OF NEW ERA 
Dur i ng a di scussi on of the weed problem in 
South Dakota at a December 1934 meeti ng of the 
board of directors of the South Dakota Crop 
I mprovement Association, di rector Henry 
Prehe i m  moved a resoluti on, "that the board 
of di rectors of the SOC I A  are in  favor of 
starti ng a Creep ing Jenny (F ield Bi ndweed) 
Experi mental and Demonstrat ional Farm in  
Southeast South Dakota and that the associ a­
t ion use some of i ts funds, i f  that i s  possi ­
ble, to start such a project ; and further that 
a copy of th i s  resoluti on be sent to South 
Dakota State College and other interested 
agencies, seeki ng thei r  cooperati on, looking 
toward a uni ted effort i n  order to start a 
sound program directed agai nst th i s  weed pest " 
(JW-39) . 
Th i s  was dur i ng the depth of drought and 
depressi on and legi slative appropr iati ons for 
SDSC were extremely meager . There was not 
enough money to mai nta in  exi st ing programs ; 
consequently, there was no way of fi nanc ing 
such a project at that ti me .  
The SOC I A  started to promote a new state 
weed law i n  1941 ; but made li ttle headway 
unti 1 its meeti ng on August 31, 1944 . At that 
meeti ng Presi dent E. G. Sanderson presented 
the need for a concerted effort to control and 
eradicate weeds . The board voted to sponsor a 
new weed law at the next legislative sessi on 
(JW-50) . 
The State Weed Law was passed by the 1945 
Legislature . It  created a State Weed Board, 
spec i fi ed who the members would be, and autho­
r i zed i t  to appoi nt a state weed superv isor . 
The State Weed Board was charged wi th the res­
ponsi b il i ties of formulati ng the state weed 
program, of nami ng the noxi ous weeds and of 
determin i ng methods of controlli ng those 
weeds . The responsi bi li ty of the board was 
pr i mari ly that of organi zation, wh i le respon­
si b il it ies were given to the Agronomy Depart­
ment for research, to the Extensi on Serv ice 
for educati on, and to the s. o .  Department of 
Agri culture for law enforcement . Though no 
money was appropr iated for i mplementati on of 
the Law, i t  was understood that an appropria­
t ion would be made by the 1947 legislature . 
Dr . W . W .  Worzella, Head of the Agronomy 
Department, started to "gear up " for the ti me 
when money would be av a il  b 1 e .  He requested 
that the USDA transfer Dr . Leonard (Chuck) M .  
Stahler to SDSC when the Bi ndweed Research 
Farm, that he had been superv is i ng, at 
Lamberton, Mi nnesota, was closed . Stahler was 
transferred sometime in  late 1945 or early 
1946 . Together they made plans to establ ish a 
Fi eld Bi ndweed Research Farm in Southeast 
South Dakota as had been suggested by the 
SOC I A  in  1934 . Stahler would bri ng the USDA 
equ i pment from Lamberton and Worzella would 
prov ide some operati onal funds and a research 
assi stant to operate the farm . 
Lyle A .  Derschei d  was appointed as graduate 
research assistant on March 16, 1946 and a 
sui table site for the farm was located near 
Scotland, S. D . ,  the area where the fi rst field 
bi ndweed infestation occurred in the state, 
later that month . 
The 1947 legislature appropr iated money to 
implement the State Weed Law . The appropr ia­
t ion was made to the State Weed Board, a prac­
ti ce that was followed for a decade, but 
$20,000 were earmarked for the Agronomy De­
partment to use in  a weed research program, 
$10,000 to the Extensi on Serv ice to hi re a 
weed speciali st, $10,000 for the Department of 
Agri culture for law enforcement and an addi ­
ti onal amount for the State Weed Board to use 
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for salaries of a state weed supervisor and 
one assistant and for operation of the organi­
zational aspects of the weed program. 
Derscheid finished the course work for an 
M.S. degree in one calendar year and was 
appointed Assistant Agronomist, i n  charge of 
the weed research project on July 1. 
FIELD BINDWEED RESEARCH FARM 
1946-1950 
A lease, dated April 6, 1946, was signed by 
Tom Vay, and the South Da kota Agricultural Ex­
periment Station. It provided that the Experi­
ment Station could use 25 acres of the NW 1/4 
of NW 1/4 of Sec 6, T 96N, R 58W, to conduct 
research on field bindweed, until March 1, 
1951. It was to pay cash rent of $5.00 per 
acre per annum on June 1 each year, and have 
the option to rent for another 5 years after 
1951. A supplemential lease was signed Sep­
tember 27, 1947 which allowed Voy to claim any 
salvage from crops not needed for experimental 
purposes if he would do the harvesting. 
Derscheid lived in Scotland from May 1 1  to 
September 14, 1946, and did most of the plot 
work. La Verne Williams, the high school 
coach, was hired for $6.50 a day for about 2 
weeks in 1946. He was hired to operate the 
farm for $155 a month from June to August in 
1947 and for $175 per month for the same 3-
month period in 1948. Arnold W. Walz, an 
agronomy student from nearby Menno, was hired 
for $165 a month during summer vacation in 
1949 and for $175 per month in 1950. 
Derscheid taking not es on F ield B indweed 
Researc h Farm in 1 94 6 .  
A 1500-bushel grain bin, used for the 
federal Ever Normal Granary program, was 
purchased for $15 in 1946 for storing small 
equipment and supplies. 
A series of 3- and 4-year experiments were 
conducted on duplicate 1/10-acre plots. Iden­
tical experiments were initiated in 1946, 1947 
and 1948 and completed in 1948, 1949 and 1950, 
respectively. 
At first the work was largely devoted to 
testing cultural methods developed by weed 
researchers in Kansas, Iowa and Minnesota. 
However, 2,4-D was available and methods of 
using it were tested rather extensively. 
The results showed that 95 to 100% elimina­
tion of the weed could be achieved in 1 year 
with intensive cultivation. The most prac­
tical system included eight operations, at a 
4-inch depth with a field cultivator equipped 
with overlapping sweeps at 2-week intervals 
during June and July and 3-week intervals 
during August and September. 
Summer Crops 
Other results showed that three spring cul­
tivations with a duckfoot cultivator ; followed 
by a close-seeded crop of forage sorghum, soy­
beans or sudangrass that was harvested for 
forage ; and another cultivation in the fall 
reduced bindweed stands and resulted in com­
plete elimination of established plants when 
continued for 3 years. 
Forage sorghum and sudangrass were very 
effective, but sorghum was faster--it reduced 
weed stands as much in 2 years as sudangrass 
did in 3 years. Close-drilled soybeans were 
also very effective when a good stand was 
obta ined. Remaining bindweed plants appeared 
to be very weak. Millets were much less 
effective. Although the weed stand was 
reduced, the remaining plants were quite 
vigorous. 
Perennial Crops 
In three 4-year experiments bindweed was 
cultivated at a 4- inch depth every 2 weeks 
during June, July and early August. On 
August 15, alfalfa and several perennial 
grasses were seeded alone and in legume-grass 
mixtures. 
Alfalfa and alfalfa-grass mixtures reduced 
the bindweed stand about 95% in 4 years while 
the sod-forming grasses only reduced the stand 
65 to 70% and crested wheatgrass, a bunch 
grass, was less effective. 
In two 3-year experiments, 2,4-D was applied 
to spring-seeded smooth bromegrass. The grass 
was seeded in April and sprayed with 2,4-D 
amine during mid-June the first, second, or 
first and second year. In another experiment, 
three cultivations were performed during the 
summer, 2,4-D was applied in early August, 
followed by a seeding of brome and alfalfa in 
late August. 
Spraying brome with 2,4-D each of 2 years 
reduced the stand about 95% in 3 years while 
spraying only l year was less effective. In­
tensive cultivation followed by an application 
of 2,4-D shortly before planting alfalfa or 
brome was less satisfactory. It appeared that 
residual herbicide may have damaged the crop. 
A poor stand apparently was not strongly 
competitive. 
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Crop Rotati on 
2 , 4-D was appli ed once a year for 3 years 
i n  conti nuous oats and in  an oat-corn-oat rota­
t ion.  W i th conti nuous oats , the bi ndweed stand 
was reduced 35% i n  1 year , 60% i n  2 years and 
75% i n  3 years . Stand reduct i ons in  the oat­
corn-oat rotati on were 35 , 45 and 60% at the 
end of 1 ,  2 and 3 years . 
Rates and Dates of 2 , 4-D 
I n  dupli cate square-rod plots , the butyl 
ester and sod i um ,  ammoni um and alkanol ami ne 
salts of 2 , 4-D were appl ied at four rates when 
b i ndweed was in each  of three stages of growth 
i n  1 946 . These tests were repeated in  1 947 
and 1 948 w i th some mod i f i cat i on of rates . Also 
an ester of 2 , 4 , 5-tr i c hlorophenoxy acet i c  ac i d  
(2 , 4 , 5-T) was used i n  1 948 . 
Ester forms of 2 , 4-D and 2 ,4 ,5-T gave 
qui cker top k i ll than the 2 ,4-D salts . How­
ev er , the salts gave better root k i ll and 
h i g her percentage of eli mi nati on .  It appeared 
that the esters were absorbed so rapi dly that 
h i gh concentrati ons ins i de the plant were 
tox i c  to the li v ing phloem cells and the her­
b i c i de was not translocated to the roots . The 
salts , on the other hand , were absorbed more 
s l owly and lower concentrati ons d i d not ki ll 
the phloem . They were transl ocated to the 
roots and were more tox i c  to the plant as a 
w hole . A rate of 3/4 pound ac i d  equ i valent 
per acre appeared to be the opti mum rate for 
the 2 , 4-D salts . They were more effect i ve  
w hen appl ied to growth in early spr i ng and 
least effect i v e  when the weed was in  full 
bloom . 
Commerc i al Formulati ons of 2 ,4-D 
In 1 946 a total of 17 commerc i al formula­
t i ons (12 sprays and 2 dusts) were applied to 
dupl i cate square-rod plots at three concentra­
t i ons . All ester sprays performed in  a si m i­
lar manner and gave qui cker top k i ll than the 
salt sprays wh i ch in turn gave a qu i cker top 
k i ll than the dusts . The dusts were more 
d i ffi cult to apply and were less effect i ve 
than the sprays . 
Stat i on Closed 
Farmer F ield Days were held in  1 946 , 1 947 
and 1949 .  The farm was d isconti nued in 1 950 
and the storage shed was sold to Tom Voy . 
RESEARCH PLOTS 
1 947-1 950 
After La Verne W illi ams was h i red to do the 
plot work on the F ield B i ndweed Research Farm , 
Dersche i d  had ti me to do other th i ngs . In 
1 947 he asked county agents to locate patches 
of nox ious weeds on pr i vate farms where he 
could test 2 ,4-D for its effect i veness in  
controlli ng several spec ies of nox i ous weeds . 
The 14 s i tes located by the county agents 
ranged in  locati on from Verm i lli on and Elk 
Poi nt in  the southeast ; W i lmot , Tw i n  Brooks 
and S i sseton in the northeast ; I psw i ch and 
Aberdeen in the north central and P i erre in  
the central part of the state . 
At each  locati on ester , ami ne and sod i um 
salt formulat i ons were each  applied at three 
rates on dupli cate square-rod plots . The two 
unsprayed plots brought the total to 20 plots 
at each  locati on .  A few cc ' s  of chem i cal were 
mi xed in 1 quart of water , equi v alent to 40 
gallons per acre , for eac h  plot . Sprayi ng was 
done w ith  a knapsack sprayer equ i pped w i th a 
si ngle nozzle . F i eld bi ndweed was sprayed at 
ten locati ons , Canada thi stle a three and 
perenni al sowth i stle at Groton . 
Spray ing perennial sowt h istle wit h knapsack 
sprayer in 1 94 6 .  
Plots treated i n  1 947 were evaluated and 
retreated in  1 948 . Ten more exper i ments were 
establ i shed in  wh i ch 2 , 4-D formulati ons were 
compared w ith  2 , 4 ,5-T and 2-methyl-4-chloro­
phenoxy aceti c ac i d  (MCPA) on f ield bi ndweed 
at Rapi d C i ty ,  Spearf i sh and Cottonwood ; on 
Canada thi stle at Nemo , Ni sland and Cottonwood ; 
bur ragweed at Belle Fourche ; and pri ckly pear 
at Wi cksv i lle . Japanese chess was treated 
w ith  tri chloroacet i c  ac i d  (TCA) and other 
grassy weed herb i c i des at the Cottonwood 
Substati on .  
All of the two dozen exper i ments were ev a­
luated in 1 949  and many of them retreated ;  
consequently , few new experi ments were in i ­
t iated . Russ i an knapweed was treated at 
Wessi ngton and Belle Fourche , Quackgrass at 
Aurora and leafy spurge at Arli ngton . 
Kratchov i l  left in  1 951 and was not re-
pl aced . Except for w i ld oats experi ments in  
the late 1 950s , th i s  program was suspended for 
about a decade . Dersche i d  concentrated h is  
studies on the perenni al weed research  farms , 
an 8-acre weed farm in  the Horti culture Farm 
at Brook i ngs , and aeri al appli cati on of her­
b i c i des . 
From 1 955 to 1 960 , th i s  included the 30-
acre Leafy Spurge Research Farm , the 25-acre 
Th i stle Research Farm , the 12-acre Russ i an 
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Knapweed Research Farm and the 8-acre farm at 
Brookings . Since plot size ranged from 1 /2 
square rod to 5 square rods in size , these 
farms included thousands of plots . 
EQUIPMENT AND TECHNIQUES 
1 946-1 950 
In 1 946 all the equipment available for 
weed research was owned by the USDA . It in­
cluded a 1 937 model B John Deere tractor with 
rear-mounted , 5-foot mower and 2-row cultiva­
tor ,  a two 1 4-inch botton, pull-type John 
Deere plow and a 7-foot , pull-type John Deere 
field cultivator equipped with nine 12- inch 
duckfoot shovels mounted on three gangs . 
Horse-drawn equipment that had been modified 
for use with a tractor included an 8-foot 
grain drill , an 8-foot grain binder , a 7-foot 
Roderick Lean disk harrow and a 4-section , 
20-foot , spike-tooth harrow . Small plot 
equipnent included two or three Army surplus 
knapsack sprayers . 
This equipment was used on the Field Bind­
weed Research Farm. Pull-type equipment was 
not adapted for small plot work ; consequently , 
the plots were large--2 rods wide and 8 rods 
long with a 2-rod roadway between ranges of 
plots to turn around in . Ten plots and adja­
cent roadways covered 1 1/4 acres . 
A trailor sprayer built by Fargo Foundry of 
Fargo , N . D . , was borrowed in 1 946 by Derscheid 
and Stahler to spray field bindweed in two 
small grain fields . One field , owned by Met­
ropolitan Life Insurance Company , was located 
6 miles east of Scotland and the other by Tom 
Voy ,  was adjacent to the Field Bindweed Re­
search Farm . 
The next year a Peavey Company representa­
tive brought a specially built sprayer to 
South Dakota. It had two small spray tanks 
which could be used separately . Two spray 
solutions could be mixed at one time , which 
saved considerable time . Plots in three 
replicates were sprayed while working away 
from the mixing point . Three others were 
sprayed with the other spray solution on the 
return trip . At that time , Derscheid decided 
to  have a similar sprayer built . 
For the 1 947 county research plots , 
Derscheid hauled chemical , cans of water , a 
knapsack sprayer , hundreds of wooden stakes 
to mark the plots , a hammer and tape measure 
in the trunk of his car . 
State funds from a 1 947 legislative appro­
priations were available for purchasing equip­
ment in 1 948 . A 6-foot , horse-drawn drill, 
modified for use with a tractor , was obtained 
for $25 from the Eureka Substation for use on 
the Field Bindweed Research Farm. 
A 1 948 6-cylinder Ford pickup truck was 
obtained for $1 ,075 and a 2-wheel Ben Hur 
trailor for $135 . Covered wooden boxes were 
built for both . 
The pickup was available for use on the 
county research plots and D .  E .  Kratchov i l 
was on the staff . A 4-nozzle boom was 
attached to the knapsack sprayer . Nozzles 
were spaced 2 feet apart to spray an 8-foot 
swath . A quart of spray could be uniformly 
applied by walking twice across a 16- X 
16-foot plot . 
Sodium chlorate , Atlacide and Borascu and 
some newer soil sterilants were applied to 
plots in some counties . They were not read i ly 
soluble in water and were applied dry . Appli­
cations were made by hand . 
Also in 1 948 , the Fargo Foundry built a 2-
wheeled , rubber-tired trailor sprayer for $567 . 
It was equipped with four 22-gallon iron spray 
tanks , an auxillary Briggs-Stratton motor , an 
Oberdorffer bronze gear pump , a speedometer 
and a 2-section , 16  1/2-foot boom equipped 
with 1 0  fan nozzles spaced at 20-inch inter­
vals . The boom sections , attached with hinges , 
could be folded forward on either side of the 
sprayer when being towed on the highway . 
Two -wheel sprayer pu rc ha sed in 1948 . 
The USDA in 1 948 or 1 949 purchased a model 
H Farmal l tractor and "tumble-type" 2-bottom 
plow , making it possible to turn furrows in 
opposite directions on alternate trips across 
the plot with no dead furrow to influence 
research results . 
When the Field Bindweed Research Farm was 
closed , the equipment was moved to Brookings 
and then to the Leafy Spurge Research Farm . 
A 1 1/2-ton truck , belonging to the Farm 
Service Department and a small flatbed trai­
ler , built by the forage crop breeders for 
transporting a plot seeder , were borrowed to 
move most of the machinery the 185 miles . 
However , the Farmall tractor , which had a road 
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speed of 18 mil es per hour, was driven to 
Brookings and towed behind a pickup to the 
Leafy Spurge Farm. The fie l d cul tivator was 
towed behind the tractor to Brookings. The 
next spring the John Deere tractor, which had 
a top speed of 6 mil es per hour, was towed 
w ith a special l y  buil t tow bar behind the 
Farmal l to the Leafy Spurge Farm. 
LEAFY SPURGE FARM 
1950-1956 
Experiments conducted in various parts of 
the state from 1946 to 1949 indicated that 
2,4-0 was equal to or superior to 2,4,5-T, 
MCPA and several rel ated chemical s for con­
trol l ing l eafy spurge. The ester forms of 
2,4-0 were more readil y absorbed than amine 
forms. Leafy spurge reacted to smal l amounts 
of the herbicide, but the stand was not mater­
ial l y  reduced by 2 or 3 treatments in 1 year 
with rel ative ly  hig h  rates. Al though the 
weed was easil y affected by the chemical ,  
it was quite resistant. It appeared that 
the weed cou l d be weakened with 2,4-0 so 
that a crop cou l d compete more effectivel y 
w ith it or that cul tivation cou l d kil l it 
more readil y. 
Since the work on the Fie l d Bindweed Re­
search Farm was drawing to a cl ose, pl ans were 
made to estab l ish a Leafy Spurge Research Farm 
and operate it with the equipment from the 
bindweed farm. A suitab l e  site was l ocated in 
Deue l County. Most of a 400-acre farm in the 
P ir Nil son estate was infested with l eafy 
spurge that had been introduced to the farm 
when a threshing separator was moved from 
Indiana in 1918. 
Thirty acres of the NE 1/4 of NE 1/4 of Sec 
36, T 116N, R 47W, l ocated 18 mil es northeast 
of Cl ear Lake, was leased for 5 years with an 
option for a second 5 years. The rent was $5 
per acre per annum p l us sal vage from crops not 
needed for experimental work. 
An ol d sing l e-car garage (approximatel y  10-
by 14-feet) was purchased in Brookings in 1 951, 
and moved to the farm for storing a tractor, 
smal l equipment and suppl ies. 
Approximatel y  one-third of the farm was 
d ivided into p l ots in 1950, a second third 
in 1951, and the remainder in 1952. Four 
general types of experiments were conducted : 
(1) 3-year tria l s invol ving the use of annual 
crops, cul tivation and 2,4-0; {2) 3-year 
trial s invol ving the use of perennial crops, 
cul tivation and 2,4-0 ; (3) comparisons of 
soil steril ants app l ied at several rates 
and dates for el iminating smal l patches; and 
(4) 1-year tests in which new chemical s  were 
screened for possib l e  use on l arge infesta­
tions. 
Competitive, Crops, Cu l tivation and 2,4-0 
A 3-year experiment invol ving the use of 
annual crops (winter rye, oats, sudangrass and 
buckwheat), intensive cultivation and 2,4-0 
was initiated during the fal l of 1950 on dup­
l icate 1- X 5-rod pl ots. Weed counts were 
made on 4 one-square-yard areas of each pl ot 
during the midd le  of May each year. The final 
counts were made in May, 1954. Identical 3-
year experiments were initiated in August 1951 
and 1952 and terminated during May, 1955 and 
1956 , Each experiment inc l uded the same 33 
treatment combinations. 
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View of Leaf y  Spurge Researc h Farm . 
Three experiments invol ving the use of 
perennial forage crops, cul tivation and 2,4-0 
al so were initiated in August, 1950, 1951 and 
1952, and were comp l eted during May, 1954, 
1955 and 1956. Each experiment incl uded the 
same 44 treatments. 
The resu l ts showed that comp l ete el imina­
tion was difficul t  to achieve. However, 
stands cou l d be materia l l y  reduced by the 
proper combination of competitive crops, 
cul tivation and 2,4-0. The weed cou l d be 
e l iminated with 2 years of intensive cul ­
tivation, and stands cou l d be sl ow l y  reduced 
in bromegrass sprayed with 2,4-0, especia l l y  
if fal l seeding of the grass was preceded 
by a season of intensive cul tivation. Sudan­
grass and buckwheat competed favorabl y  with 
l eafy spurge, but al fa l fa did not. Smal l 
grain sprayed with 2,4-0 had l itt l e  effect 
on the stand of the weed unl ess post harvest 
cul tivations were performed. 
Other Chemical s  
Numerous other chemical s were tested on 
dup l icate 1- x 3- or 5-rod pl ots for their 
effect on leafy spurge. Three of them showed 
promise of being useful for control l ing the 
weed. 
In 4 experiments conducted during 1955-58, 
2,3,6-trichl orobenzoic acid (2,3,6-TBA) was 
app l ied during mid-May. Approximatel y  10 days 
l ater, the weed was pl owed, corn was pl anted 
and cul tivated three times. 2,4-0 ester was 
app l ied to some pl ots near the time of the 
second cul tivation. 3-amino-l,  2, 4-triazol e 
(amitrol e) and 2- (2,4,5-trich l orophenoxy) pro­
pionic acid {sil vex) were each app l ied instead 
of 2,3,6-TBA in one or more of the experi­
ments. 
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During the second year small grain was 
planted and sprayed with 2,4-D. After harvest 
2,3,6-TBA amitrole and silvex were applied in 
the stubble which was plowed 1 0  days later. 
Corn was planted, cultivated and sprayed the 
third year. Only the application of 2,3,6-TBA 
before planting corn or after harvesting small 
grain appeared to be useful for controlling 
this troublesome weed. 
Silvex was appl i,ed to leafy spurge growing 
in bromegrass in two experiments. Application 
of 1 0  pounds during early June or mid-August 
eliminated 99% of the weed in each experiment. 
Soil Steril ants 
Borascu, Atlacide and sodium chlorate had 
proven to be effective for eliminating patches 
of perennial weeds. However, large amounts 
were needed. Their bulk made them difficult 
to apply and they rendered the soil unproduc­
tive (sterile) for some time. Several new 
soil sterilants had been developed which were 
easier to use. Therefore, three experiments 
were conducted on duplicate 9-by 1 5-foot plots 
to determine the optimum rates needed for the 
elimination of small patches of leafy spurge. 
In each experiment, the chemicals were applied 
on two dates--late July and mid-September. 
Shortly after treatment, the plots were ob­
served to determine which chemicals were fas­
ter acting. The following year the effects of 
the chemicals on the weed and the grass sod 
infested with the weed were noted. Each suc­
ceeding year, the plots were plowed and seeded 
to oats to determine the length of time that 
the chemicals would inhibit small grain pro­
duction. 
Virgil C hr isten sen . Ass ' t  County  Agent,. a ppl ied 
c hlorate and Bora scu t o  leafy spurge pat c he s  
w i t h  fert il izer spreader . 
The borax compounds (Borascu 1 5  lb/sq. rd., 
Concentrated Borascu and Polybor 8 to 10 lb), 
the chlorate compounds (sodium chlorate 4 to 5 
lb and Atlacide 6 to 8 lb) and the borate­
chlorate mixtures ( Polybor-chlorate and Chlo­
rax 8 to 10  lb) eliminated 95 to 1 00% of the 
leafy spurge, but had residual effect on the 
oats crop for 3 to 4 years. 
The borate-chlorate-monuron mixtures (Chlo­
rea 6 to 8 lb/sq rd and Ureabor 8 lb) also 
gave 95% elimination with a residual period of 
2 to 3 years. Erbon (Baron 1/2 to 1 lb active 
ingredient) was equally effective and the 
residue damaged oats for 2 years. 
The borax-2,4-D mixture (DB Granular 5 to 7 
lb/sq rd and DB  Spray 5 lb) and ammonium sul­
famate (Ammate 5 lb) had only 1 year of resi­
dual effect and killed over 95% of the spurge. 
The substituted urea compounds (monuron, 
diuron & fenuron) were not effective when only 
1/2 lb/sq. rd. of active ingredient was ap­
plied, but the residual effect lasted 5, 4 
and 3 years respectively for the three com­
pounds. 
At these rates of application, bromegrass, 
crested wheatgrass and bluegrass sods were 
damaged the least by borax-2,4-D mixtures, 
followed by borax compounds and ammonium 
sulfamate. All compounds containing sodium 
chlorate, erbon or substituted ureas killed 
practically all of the grasses. 
Ammate gave the quickest top kill followed 
in order by erbon, DB Spray, DB Granular, the 
chlorates, the borate-chlorate mixtures, the 
borate-chlorate-monuron mixtures and the borax 
compounds. All chemicals were more effective 
when applied during the fall. The lower rate 
listed was effective when applied in 
September, but the higher rate was sometimes 
needed for July applications. 
Experiments Discontinued 
Farmer field days were held on July 1, 1952, 
September 1, 1953, September 1, 1954 and July 
1955. A 15-minute film showing the results was 
made in 1955. It was shown on television and 
shown at county weed meetings. The lease was 
renewed for another 5 years and a new set of 
experiments developed. 
RUSSIAN KNAPWEED RESEARCH FARM 
1952-1957 
On August 15, 1952, 12 acres infested with 
Russian Knapweed on the SE 1/4 of SE 1/4 of 
Sec 25, T 1 20W, R 62W were leased from Ralph 
Hitchcock of Stratford and his sister Mildred 
Hageman of Aberdeen. The field was 6 miles 
northwest of Conde, S.D. The only rent paid 
was salvage from crops not needed for experi­
mental purposes. The same equipment used to 
operate the Leafy Spurge Research Farm was 
used on this farm. 
Four 
ducted : 
crops, 
plots ; 
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general types of experiments were con­
(1) a 3-year trial involving annual 
cultivation, and 2,4-D on 1 - by 3-rod 
(2) a 4-year trial involving perennial 
forage crops , cultivati on ,  and 2 , 4-D on 1- by 
3-rod plots ; (3) compari sons of so i l  ster i ­
lants applied at several dates and rates of 
appli cati on on 9- x 15-foot plots ; and (4) 
1-year tests in  whi ch new chem i cals were 
screened for poss i b l e  use in  eli m i nati ng the 
weed. 
Annual Crops , Cultivati on and 2 , 4-D 
A 3-year experi ment involved the use of 
annual crops (w i nter rye , oats and sudangrass) , 
i ntensive cult ivat i on and 2 , 4-D i n  four rep­
l i cati ons. Weed counts on the 24 treatment 
combi nati ons were made as for leafy spurge. 
F i nal counts were made in May 1957. 
Three treatments included a season (late 
May to late September) of intensi ve culti va­
t i on--ten cult i vati ons at 1-week intervals , 
n ine operati ons at 2-week intervals and seven 
culti vat i ons at 3-week intervals. All other 
treatments i ncluded tw o w i nter rye crops w i th 
vari ous comb i nati ons of 2 , 4-D spray i ng and 
post harvest culti vati on. The thi rd year 
i ncluded sprayed crop of oats , or culti vati on 
and sudangrass. 
Intensi ve culti vat i on eli m i nated over 90% 
of  the knapweed i n  1 year and 99% i n  2 years , 
regardless of whether the operati ons were per­
formed at 1- , 2- or 3-week intervals. 
Tw o comb i nati ons involv ing the use of small 
gra in  reduced the stand more than 90% i n  3 
years , but the remai n ing 10% were di ffi cult to 
k i ll. In one comb i nat i on ,  a season of inten­
s ive cult ivati on preceded the planti ng of 
1� i nter rye. The next year 2 ,4-D ester was 
appli ed dur ing late May in the grow i ng rye 
crop and agai n  dur ing mi d-August in  the 
stubble , resulti ng in 90% stand reducti on. 
Each of the next 2 years 2 , 4-D was applied 
around the f i rst of June in  an oats crop and 
the oats stubble was culti vated three ti mes. 
Weed dens i ty was reduced another 2% the second 
year and 4% the th i rd. 
The comb i nat i on of crop , culti vati on and 
chemi cal that most cons i stently reduced the 
stand beyond 90% i ncluded spray i ng w i th 2 , 4-D 
ester in  small gra in  stubble , a late fall 
plow i ng , three spr i ng cult i vati ons and a 
summer-seeded crop of sudangrass. 
Perenni al Crops , Cult ivat i on ,  and 2 , 4-D 
A 4-year experi ment in it i ated in August 
1952 i ncluded 48 treatments involvi ng peren­
n i al forage crops (alfalfa , bromegrass and 
crested wheatgrass) , cultivat i on ,  and 2 , 4-D. 
All plots were plowed the th ird week of 
August. In 44 treatments , bromegrass or 
crested wheatgrass was seeded in the fall. 
Starti ng the next year they were srayed w i th 
2 , 4-D ester in  May or August of the fi rst 
year , the second year , the fi rst and second 
years or the fi rst and thi rd years. The other 
s i x  treatments included intensi ve cult ivati on 
from May to August in  1953 followed w i th a 
fall seedi ng of alfalfa and/or grass . 
These crops di d not compete favorably w i th 
Russ i an knapweed unless the weed was weakened 
by a season of intensive culti vati on. 
F ive cult ivati ons pr i or to fall seedi ng of 
bromegrass or crested wheatgrass one year and 
a fall appli cati on of 2 , 4-D the second year 
reduced the weed stand 90 to 96%. Subsequent 
appli cati ons of 2 ,4-D fa i led to reduce the 
stand further. Other treatment combi nati ons 
were less effect ive in  reduc i ng the Russi an 
knapweed stand , but two appli cati ons of 2 , 4-D 
each year gradually decreased the stand. 
Grasses sprayed w ith 2 , 4-D were more effec­
t ive than alfalfa , whi ch could not be sprayed. 
The knapweed emerged early and produced early 
rank growth. Alfalfa di d not grow tall enough 
to overshadow it. F ive culti vati ons pr i or to 
a fall seedi ng of alfalfa or alfalfa-grass 
mi xture di d not weaken the weed suff i c i ently 
to allow the crop to gai n  the upper hand the 
follow i ng spri ng. 
So il  Steri lants 
Tw o experi ments were conducted to determ ine 
the opti mum rate of appli cat i on of numerous 
so il  sterilants for the el i m i nati on of small 
patches of Russi an knapweed. They were con­
ducted in the same manner as for leafy spurge. 
The results were essenti ally the same as for 
leafy spurge except that sli ghtly hi gher rates 
of borax compounds were needed to g ive 95% 
el i m i nati on. 
Nonselect i ve Chemi cals 
Am i trole , si lvex and 2 , 3 , 6-TBA were applied 
to the weed about May 20 i n  tw o experi ments. 
Approxi mately 1 0  days later , the knapweed was 
plowed , corn was planted and culti vated three 
ti mes. Almost complete eli minati on of the 
weed was achi eved w i th 2 , 3 , 6-TBA. In one test 
the corn emerged normally , but di ed w ith i n 2 
weeks. In the other test , corn was not dam­
aged. Am i trole di d not el i m i nate the weed and 
S i lvex damaged the corn at rates that ki lled 
the weed. 
RESEARCH EQUIPMENT AND TECHNIQUES 
1951-1 959 
Two srnal l pl at sprayers were bui lt in  1951-­
one on a wheel barrow frame and the other 
mounted on bi cycle wheels. The wheel barrow 
spray er , used for applyi ng so i l  steri l  ent s ,  
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consisted of an auxilliary motor, a high 
v olume centrifugal pump and a 6-nozzle 9-foot 
boom . The pump and boom were connected with a 
garden hose, and two pieces of hose connected 
the pump to a 5-gallon pail .  The amount of 
chemical for a 1/2-square-rod plot and 2 to 4 
gallons of  water were put in the pail.  Bypass 
from the pump put the chemical in suspension . 
Spray was evenly distributed on a 9- by 15-
foot plot by mov ing the sprayer back and forth 
across the plot until the pail was empty . The 
sprayer 1�as used on the weed farms and some 
county research plots . 
..... 
B icycle sprayer bu il t in 1951 . 
The bicycle sprayer consisted of an Army 
Air Corp oxygen tank, four 2-quart containers, 
a 5-nozzle 8- foot boom and speedometer con­
nected w i th a frame to two bicycle wheels . An 
a i rcompressor was used to fill the oxygen tank 
with air which was used to dispense spray from 
one 2-quart container at a time to the boom . 
One person nixed spray solutions in extra 2-
quart containers, while two men ( one to locate 
the proper plot and one to push the sprayer) 
sprayed four sets of plots . This sprayer 
replaced the knapsack sprayer for small county 
research plots and many experiments conducted 
on the weed farm at Brookings .  
Close-up of  bicycle sprayer . 
When the Leafy Spurge Research Farm was 
established, plot si ze was reduced from that 
used for field bindweed . By using 1 - by 5-rod 
plots and 3 3-foot roadways, almost 25 plots 
could be put on 1 acre . The fallowed roadways 
on the Field Bindweed Research Farm were muddy 
when it rained and dusty in hot dry weather, 
so the roadways on the leafy spurge, Russian 
knapweed and thistle farms were seeded to 
smooth bromegrass . 
A 10-foot hay rake was purchased in 1 951 
for $ 1 32 to  aid in harvesting hay from the 
roadways and the perennial forage research 
plots . The Ford pickup and $850 were paid for 
a 1 951  1/2-ton Chevrolet pickup . The USDA 
equipment was transferred to the weed project 
when L .  M. Stahler was transferred to the 
University of Missouri • 
In 1 952 the badly worn John Deere trac­
tor and row-crop cultiv ator were traded for 
Massey Harris equipment--a 1 0  hp Pony trac­
tor for $675, 5-foot mower for $ 1 65 and a 
5-foot disk for $77. A year later a 1 -row 
cultivator was obtained for $85 . The trac­
tor and mower were very useful . The side­
mounted mower was better adapted to plot 
work than the rear-mounted John Deere 
mower . The tractor was also used to pull 
the trailer sprayer, hay rake, grain drill 
and 2-section harrow . The John Deere mower 
was sold for $25 .  
Tra c t or and sprayer used o n  weed farm s .  
When the Russian Knapweed Research Farm was 
established, the Spink County Weed Board and 
the Soil Conservation District promised to 
prov ide a tractor and tillage equipment for 
use on the farm . However, while preparing the 
farm for the first experiments, it became ap­
parent that such an arrangement would not be 
satisfactory . 
Plot size was reduced to 1 -by 3-rod and 
width of roadway reduced to 25 feet ( 35 plots 
per acre) in order to get all the treatments 
on the 12-acre farm . Equipment that was 
better adapted to plot work was needed . Also 
transportation equipment was needed in order 
to move machinery the 1 05 miles between the 
leafy spurge and Russian knapweed research 
locations . 
Since a Ford tractor with equipment mounted 
on the 3-point Ferguson hitch har been satis­
factory on the Agronomy Farm, a 25-hp Ford 
tractor and 7-foot field cultivator equipped 
with nine 12-inch duckfoot shovels were pur­
chased for $ 1,840 in April, 1 953 . A 2-bottom 
Ford moldboard plow was bought for $ 180 and an 
8-foot Ferguson tandem disk was obtained for 
the 12-foot John Deere disk and $285 . 
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Bu tch Gr iep u s ing Ford Tractor and duckfoot 
cult ivator in lat e  1950s . 
Rusting was a problem with the iron spray 
tanks on the trailer sprayer. In 1954 two of 
the 22-gallon tanks were replaced with alumi­
num tanks and three 7 1/2-gallon aluminum 
tanks were added for $150. The remaining iron 
tanks were used to transport a water supply 
and the five  aluminum tanks for mixing as many 
spray solutions. 
Also in 1954, a trailer was built to trans­
port the equipment. Two trailer axles and 
wheels were obtained for $285. Rudy Lunden, 
in the SDSC welding shop, and Derscheid 
designed and built a tandem-wheeled 8- by 
18-foot flatbed trailer. When hitched to the 
pickup truck it could haul the little tractor 
and sprayer or the Ford tractor, duckfoot 
cultivator and disk. It served as the proto­
type for the trailers that were built for the 
Mobile Research Farms. 
A 1955 3/4-ton Model F250 Ford pickup was 
obtained in exchange for the 1/2-ton Chevrolet 
and $1,160. The larger vehicle was better 
adapted for hauling the flatbed trailer loaded 
with machinery. Also, a utility box was built 
for the pickup at a cost of $80. Six compart­
ments over the fenders on either outside of 
the pickup box were used to carry stakes, 
tools, chemicals and four 5-gallon cans of 
water. The Pony tractor was loaded in the 
pickup box and trailer sprayer towed behind, 
making a very mobile spraying outfit. 
After the Thistle Research Farm was estab­
lished in 1955, work was being done at three 
outlying locations and at Brookings. In order 
to do work at more than one location at a 
time, a 1955 V-8 Chevrolet stationwagon was 
purchased for $2,120. 
Corn was a major crop on the Thistle Re­
search Farm. In 1955 a 2-row, rear-mounted 
cultiv ator with fertilizer attachment for 
sidedressing nitrogen was purchased for use 
w ith the Ford tractor for $210. 
In 1957 a 7-foot John Deere press drill 
with grass seeding and fertilizer attachments, 
was purchased for $664. It was used for 
planting all spring-seeded small grain and for 
seeding and top dressing perennial forage 
crops. 
Another tandem-wheeled trailer was built in 
1958 at a cost of $635. With an 8- by 10-foot 
flatbed, it was large enough to haul the small 
tractor and other light-weight equipment, but 
small enough to be towed behind the 
stationwagon. 
With two trailer loads of equipment, 
Derscheid and a graduate student (Gail Wicks 
in 1958 and Walter Splittoesser in 1959) could 
do the spring 's work on all three research 
farms in a 6-day week. The graduate student 
used the Ford tractor, disk and 2-section 
harrow to prepare the seedbed for spring 
planted crops. Derscheid used the Pony 
tractor to fertilize forage crop plots and 
seed small grains. 
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Head ing out t o  do spring work in 1958 . 
TH ISTLE RESEARCH FARM 
1955-1960 
Twenty-five  acres of land infested with 
Canada thistle and perennial sowthistle were 
leased during 1955 to study methods of elimi­
nating these weeds. It was located 1 1/2 
miles west of Castlewood in Hamlin County on 
SE 1/4 of SW 1/4 of Sec 2 7, T 115N, R 52W. 
The lease was signed with Leo L. Preston of 
Castlewood on April 12, 1955 for cash rent of 
$5.00 per acre per annum, payable June 1 each 
year, and any salvage from crops not needed 
for experimental uses. The same equipment 
that was used on the Leafy Spurge Farm and the 
Russian Knapweed Farm was used on this farm. 
Five general types of experiments were con­
ducted in duplicate : ( 1) 1-year experiments 
comparing implements at several time interv als 
of cultivation for intensive cultiv ation; ( 2) 
3-year trials involv ing annual crops, cultiv a­
tion and 2,4-D or MCPA ; (3) 3-year trials in­
volv ing perennial forage crops, cultiv ation 
and 2 , 4-D or MCPA ;  (4) comparisons of soil 
steril ants applied at several rates on two 
dates ; and (5) 1-year tests in which new che­
micals were screened for possible use in con­
trolling or eliminating these weeds. All 
plots were 1 by 5 rods in size except that 
soil sterilants were applied on 9- by 15-foot 
plots. 
A 14- by 20-foot building, that had been 
used as an office by the contractor while 
building H illcrest School in Brookings, was 
purchased in 1955 for $350. An 8-foot door 
was cut in one end, and the building moved to 
the farm to house tractors, small implements 
and suppl i es. 
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Bu ilding and equ ipment on Thistle Research  Farm . 
The area used for 3-year experiments in 
1 955 was heav ily infested with Canada  thistle 
and flloderately infested with perennia l sow­
thistle . The number of plants of each species 
was counted annual ly  during the first week of 
June in 1955 to 1958 in the same manner as for 
leafy spurge and Russian knapweed . 
An identical set of 3-year experiments was 
initiated in 1956 on an area that contained 
few sowthistle plants . Counts of Canada 
thistle plants were made annua l ly from 1956 to 
1 959 .  
I ntensive Cultiv ation 
A 1-year experiment was conducted during 
1 95 5 .  Three treatments inc l uded the use of 
the duckfoot fiel d cul tiv ator at a depth of 
4 inches at 2-week (8 o perations), 3-week (6 
operations), and 4 -week (5 operations) inter­
v als . Three other treatments included the 
use of a one-way disk operated at the same 
depth and time interv als . The seventh 
treatfllent inc l uded double disking with the 
8-foot tandem disk operated at a depth of 
3 to 4 inches ev ery 2 weeks ( 16  operations) . 
An identica l  experiment was conducted during 
1 956 . 
All treatments kil led over 99% of both spe­
cies of thistles, indicating that the duckfoot 
cul tiv ator or one-way disk need not be used 
any oftener than every 3 or 4 weeks and that 
the tandem disk harrow could be substituted 
for them if used twice (double coverage) every 
2 weeks . 
Annual Crops, Cultiv ation and Chemi cals 
I dentical 3-year experiments initiated in 
1955 and 1956 included 4 8  treatment combina­
tions of intensive cul tiv ation and/or spraying 
with 2,4-D or MCPA on crop rotations common to 
the area . The crop rotations inc l uded (1) 
continuous oats, (2) oats-corn-oats, (3) oats­
corn• oats, (4) oats-sudan and cult-fl ax, and 
(5) oats- corn-fl ax.  The two experiments were 
completed in 1958 and 1959, respectively . 
Spraying with MCPA or 2,4-D prevented seed 
production, killed susceptib l e plants and 
weakened resistant plants so that later treat­
ments could deliver the knockout punch . The 
knockout punch was del iv ered by spraying and/ 
or cultiv ating after harvest of small grains 
or the production of strongly competitive crop  
of  sudangrass the next year . 
The most effectiv e  control method was to 
spray in small grain during early June and 
duckfoot the stubble three times at 3-week 
interv als after harvest . About 90% of the 
weeds were el iminated in 1 year and 98% in 2 
years . 
Though corn sprayed in early June and again 
after tasseling was less effective  than a 
second crop of sma 1 1  grain, it prev ented re­
infestation and reduced the stand somewhat . 
The most practical rota ti on was perha ps small 
grain-corn-sma l l grain in which the spraying 
and cultiv ating were done. 
Perennial Crops, Cu l tiv ation and Chemicals 
I dentica l  3-year experiments, in which 
v arious combinations of alfalfa or bromegrass, 
intensive cultiv ation and 2,4-D or MCPA were 
c ompared, were initiated during the springs of 
1955 and 1956 and compl eted in June 1958 and 
1959, respectively . 
A season of intensive cultiv ation followed 
by a l ate-summer seeded crop of alfalfa and/ or 
bromegrass eliminated 95 to 100% of the this­
t l es in 2 years . Without the intensive cul­
tiv ation, 3 years were required to give simi­
lar results . When good grass stands were 
maintained, the application of 2,4-D or MCPA 
did not improve results materially . 
Soi 1 Steri 1 ants 
One experiment was conducted to determine 
the optimum rate of application of numerous 
soil sterilants for the el imination of small 
patches of thistles . The experiments were 
simi 1 ar to those used for 1 eafy spurge and 
Russian kna pweed and the results were similar . 
However, l ea fy spurge was kil led with lower 
rates of the borax compounds than was required 
for Russian knapweed, Canada thistle or peren­
nial sowthistle . 
Nonsel ectiv e  Herbicides 
I n  several experiments several herbicides 
were screened for possible use in control l ing 
thistles . Those tested in 1955 included ami­
tro l e, 2-chl oro-4,6 bis (diethylamino)s-tria­
zine (chl orazine), 2,4-dichloropropionic acid 
(2,4-DP ) ,  2-methyl-4-chlorphenoxy-propionic 
acid (MCPP), 4-(2,4-dichlorophenoxy) butyric 
acid [4- (2-40B)], and polychlorobenzoic acid 
compounds--2,3,6-TBA and PBA .  
Sev era l  of the herbicides appeared pro­
mising, but only amitrole and 4 (2,4-DB) 
were tested extensivel y .  Du �ing 1956 and 
1957, amitrole was a pp l ied at two stages 
of growth--spring rosette and bud, whil e 
4- (2,4-DB) was applied to the spring rosette 
stage of growth . 
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Am it ro l e at a rate of 4 pounds pe r ac re 
k i l l ed 90 to 9 5% of the Canada  thi stle p l a nts 
when appl i ed at the bud stage of growth . The 
4-(2,4-DB ),  on the othe r had, appea red to be 
usefu l i n  check i n g  growth and  prev ent i n g  seed 
p roduct i on .  It was usefu l fo r a i d i n g i n  the 
estab l i shment of l egumes i n  Canada  th istl e 
i n fested a reas . 
Stat i on C l osed 
F i e l d days were he l d  in August 1956 and 
J u l y  16, 1958 . A 1 5-mi n ute fi l m, showi n g  the 
resu l ts, was mad e  i n  1 956 . It was shown on 
te l ev i s i on sev era l ti mes and used at nunerous 
cou nty educat i on a l  meet i n gs .  The fa rm was 
d i scont i nued i n  J u ne 1959 a fter weed cou nts 
were mad e .  The bu i l d i n g was mov ed to the 
A g ronomy Fa rm at Brook i n gs .  
ACHENE DEV ELOPMENT OF TH I STLES 
195 5-1958 
Fourteen exper i ments we re conducted to stu dy 
achene (seed ) dev e l opnent of Canada  thi st l e and 
peren n i a l  sowth i stl e .  Two compa red bees and 
w i nd  cu r rents as po l l i nat i n g  agents fo r Canada  
th ist l e and one  nade  the same compa r i sons for 
peren n i a l  sowth i st l e .  Two v1e re used to deter­
n i n e  whether sowth istl e was se l f-or  cross-­
po l l i n ated ; three stud i ed the age of heads of 
sowthi stl e when seeds became v i a b l e and two 
gav e s im i l a r i n format i on on Canada  th i stl e ;  two 
were conducted on sowthist l e and two on Canada  
th ist l e to dete rmi n e the l atest stage of growth 
when now i n g  wou l d  prev ent the product i o n of 
v i abl e seed . 
P o l l i nati n g  Agents 
C utti n gs of Canada  th istl e we re exhumed by 
R usse l L .  Nash a nd  transp l a nted i nto a 4- by 
20-foot greenhouse bench du r i n g  the sumner of 
195 5 .  Cutti n gs from stami nate (ma l e )  and p is­
t i l l ate ( fema l e )  p l a nts were p l a nted at a 
rat i o of one to fi v e .  S i m i l a r l y, cutt i n gs of 
peren n i a l  sowth i stl e we re transp l a nted i nto 
another  bench . 
When Canada  thi st l e p l ants sta rted fl owe r­
i n g d u r i n g  the wi nter of 195 5-1956, honey bees 
were re l eased i n  the greenhouse and 175  fena l e 
heads were tagged . The bees we re remov ed, and 
the heads al l owed to mature . They prod uced an 
av erage of 43 . 5  matu re seeds pe r hea d .  One  
hund red new heads we re tagged, and an 18- i n ch 
fan  was used to bl ow a i r ac ross them fo r 9 
hou rs a day for 2 weeks . They produced an 
av erage of on l y  0 . 76 matu re seeds pe r hea d .  
The bees were retu rned to the greenhouse and 
the p l a nts produced seed ag a i n .  
Du r i n g  the wi nte r of 1956-1957  Robert 
S chu l tz repeated th is  experi ment w ith both 
Ca nada  th ist l e and  peren n i a l  sowthi st l e .  The 
res u l ts for both spec i es we re si mi l a r to the 
1955- 56 resu l ts for Canada  thi stl e .  
Honey bees a i ded i n  the po l l i nat i on of 
Canada  thi st l e and pe ren n i a l  sowth ist l e .  I n  
the greenhouse they we re much mo re effect i v e  
tha n  a i r cu r rents . 
Sou rce of Po l l en 
S i nce sowth istl e seed product i on was st i mu­
l ated by the use of bees as a po l l i nati n g  
agent, i t  appea red that th is  spec i es ni ght be 
c ross- po l l i nated ev en thou gh fema l e  and ma l e  
organs were i n  each fl owe r .  
Du r i n g the wi nte r o f  1956- 195 7  Schu l tz 
pol l i nated 100 heads of peren n i a l  sowth i st l e  
w ith the i r own po l l e n--91 f a i l ed to produce 
f ru i t .  The othe r 9 p roduced 1548 seeds, but 
on ly  one germ i nated . 
At the same ti me 100 heads we re c l ose­
pol l i nated wi th po l l en from othe r  heads on the 
sane p l a nt--95 f a i l ed to produce seed . The 
other  5 p roduced a total of 637  f r u i ts and al l 
fa i l ed to ge rm i nate . 
Ten hea ds, whi ch we re cross-po l l i nated wi th 
heads on d i fferent pl a nts, produced an av erage 
of 4 7 . 9  natu re fru i ts pe r head, of wh i ch 80% 
we re v i abl e .  
The fo l l owi n g  summer Schu l tz cond ucted a 
si mi l a r exper i ment i n  the fi e l d .  100 heads 
we re se l f-pol l i nated, 24 c l osed- po l l i nated and 
100 we re cross-po l l i nated . O f  the se l fed heads, 
91 fa i l ed to produce fru i t, 4 p rod uced an  av e r­
age of 2 seeds and 5 p roduced an av erage  of 127 
per  hea d .  Howev e r, none of the 637  seeds wou l d  
germ i nate . 
S i xteen of the cl ose-po l l i nated heads pro­
duced 1 . 5  seeds pe r head  and the othe r  8 heads 
dev e l oped 87  seeds . O n l y  6 of  the 9 11 seeds 
germ i nated . Of the cross-po l l i nated heads 8 1  
p roduced a n  av erage of 4 5 . 9  achenes of wh i ch 
68% were v i abl e .  F i v e  heads produced an av e r­
age of l ess tha n  5 seeds and 1 4  d i d  not dev e-
1 op seeds . 
Peren n i a l  sowth istl e was l a rge l y  cross ­
po l l i n ated . Very few v i abl e seeds dev e l oped 
when fl owers we re po l l i n ated wi th po l l en fro1 . 1 
the same head or from fl owe rs on othe r  heads 
g rowi n g  on the same pl ant .  
Age o f  Fl owe rs When Seeds Becane V i abl e 
I n  a prel i m i n a ry exper i r:ient by Da r ro l d Ter­
mu nde, a l l fl owe rs on a patch of peren n i a l  so,1-
thist l e 1,e re rer:iov ed on J u l y  1 7 ,  1955 .  The 
next day, tags were p l aced on heads that opened 
d ur i n q  the i nterv en i n g  24-hou r  pe ri od .  Twenty 
heads were ha rv ested on each of the fou r th 
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through the ninth days after they opened. Heads 
were air dried and threshed and seeds tested for 
v iability. 
Schultz conducted similar experiments in 1956 
and 1957. I n  one experinent, the flowers were 
removed from all plants in a patch on July 1 6 ,  
1956. Over 1100 heads were tagged before they 
had been open 24 hours. Seventy-five  heads were 
harvested on each of the third th rough elev enth 
days after they opened. They were air dried and 
20 heads for each date were threshed separately. 
The number of achenes was counted, and those 
from each head were germinated separately. 
A third experiment was conducted in the same 
manner during 1957. Twenty heads for each date 
were germinated in 1957, and 10 were handled in 
the same way after being stored for 1 year. 
Two Canada thistle experiments conducted 
during 1956 and 1957 were very similar to the 
perennial sowthistle experiments during the 
same years. 
A high percentage of sowthistle achenes were 
v iable about 1 week after the heads opened; 2 
more days were required for Canada thistle. 
The exact nunber of days varied slightly from 
year to year. 
Mow i ng to Prevent Seed Production 
During 1956, Schultz tagged heads of Canada 
thistle and perennial sowthistle the day they 
opened. Some plants were nowed daily on the 
fourth through eleventh days later and allowed 
to dry in the field for 3 days before being 
threshed. Seeds from 5 to 15 heads were 
tested for germination. Similar experiments 
were conducted in 1957. 
Although it was known that seeds were not 
v iable on heads that had heen open less than 6 
days �,hen they were remov ed from the pl ant, it 
was felt that those on nowed plants might deve­
lop fron food stored in the plant. 
In two experiments with each weed, the per­
centage of v iable seeds from heads of plants 
mowed at various stages of growth was very 
similar to the percentage of v iable seeds from 
heads that were removed from plants at the 
same age, indicating that mowing must be done 
before heads had been open 8 or 9 days for 
sowthistle and 10 or 11  days for Canada this­
tle in order to prevent the production of 
v iable seed. The exact number of days varied 
slightly from year to year. 
ENV I RONMENTAL FACTORS AFFECTING GERMINATION 
AND SEEDLING OEVELOPMENT OF CANADA THISTLE 
Seeds of Canada thistle were collected by 
Sam Zilke from numerous patches wi thin a 
20-mile radius of Brookings during the 
years 1956 to 1959. Some were collected 
from the same patch each year. The material 
was dried, threshed and stored at room tem­
peratures, and subjected to different env i­
ronmental treatments in the field, greenhouse 
and laboratory. 
Field Tests 
In the field, untreated and pretreated 
seed was planted at approximately 2-week 
intervals, at four sites; Russian Knapweed 
Research Farm, Thistle Research Farm, Leafy 
Spurge Research Farm and Agronomy Weed 
Farm at Brookings. Soil te,�perature was 
neasured from depths of 0, 1/2, 1, 2, 3, 4 
and 6 inches, accurate rainfall records were 
kept and soil moisture samples were taken 
periodically. 
Soil temperature regimes in Eastern 
South Dakota at a 1/2-inch depth were fav or­
able to germination in May, June and Sep­
tember. Temperatures were too low in April 
and too high in J uly and August. Germination 
occurred when soil noisture exceeded the 
wilting point if temperatures were fav orable. 
About 10% germination could be expected if 
rainfall was as low as 50% of normal. Average 
germination in the field was generally less 
than one-third of that in the laboratory or 
greenhouse. 
The extent of hypocoty l elongation a 1 -
1 owed emergence only from shallow depths. 
Emergence from depth was variable but maxi­
mum depth was 3 to  5 millimeters. The seed 
was thernoperiodic and germination could 
only be induced when at shallow depths and 
when range of diurnal temperature oscillations 
were wide. 
Laboratory Tests 
Germination of 2-year-old seed was higher 
and nore uniform than that of fresher seed un­
der several treatments. Remoistening of dried 
seed on paper in the laboratory induced 65% 
germination, howev er, remoistening of seed in 
secondary dormancy in soil only induced 35% 
germination. 
Seed absorbed moisture at constant tem­
peratures from 1 to 30 °C and absorption was 
complete in 12 to 48  hours. Seed was highly 
peri'1eable to water from the time it matured 
until several years of age under most tem­
perature conditions. 
The seed could get sufficient oxygen for 
germination at oxygen concentrations as low 
as 3% if carbon dioxide concentration was at 
least 1% but less than 4 times the oxygen 
concentration. 
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LEAFY SPURGE RESEARCH FARM 
1957-1961 
From 1950 to 1956, it was learned that 
several combinations of crops, cultivation and 
chemicals would reduce the stand of leafy 
spurge. In the meantime, research on Canada 
thistle and perennial sowthistle showed that 
those weeds could be eliminated while using 
crop rotations common to the area. 
Though the effective systems developed for 
leafy spurge util ized crops adapted to South 
Dakota, they were not used in profitable crop 
rotations. Consequently, a second series of 
studies was initiated in which crop rotations 
adapted to Northeastern South Dakota were 
used. 
The 30-acre Research Farm used for the pre­
vious studies was used for these experiments. 
The previously delineated plots were used and 
weed control was determined in the same manner 
as with the earlier experiments. Three types 
of experiments were conducted : (1) 4-year 
trials in which information gained in the pre­
vious studies was used to develop good crop­
ping sequences for eliminating leafy spurge, 
(2) 2- or 3-year trials in which non-selective 
herb ic ides were applied before planting corn 
and after harvesting small grain to develop 
methods of eliminating the weed, and (3) 4-
year experiments designed to learn how common 
crop rotations should be managed to prevent 
reinfestation of land on which the weed had 
been eliminated. 
Crops, Cultivation and 
2,4-0 for Elimination 
Identical 4-year experiments were initiated 
during 1956 and 1957. They were completed in 
1959 and 1960, respectively. Rotations used 
were : (1) cultivation-alfalfa-alfalfa-corn, 
(2) cultivation-alfalfa-wheat-corn, (3) cul­
tivation-bromegrass-bromegrass- corn, (4) cul­
tivation-bromegrass-wheat- corn, (5) oats­
bromegrass-bromegrass- corn, (6) oats-brome­
grass-wheat- corn, (7) oats-oats-sweetcl over­
corn, (8) oats-oats-sweetclover and fallow­
corn, (9) sudangrass-oats-sweetclover and 
fallow-corn, (10) sudangrass-oats-wheat- corn, 
and (11) sudangrass-rye-wheat- corn. They were 
modified with the addition of 2,4-0 and spe­
cial cultivation to form 32 treatments in each 
experiment. 
Exactly half of the treatments eliminated 
90% or more of the leafy spurge in 4 years. 
Nine of the treatments utilized a season of 
intensive cultivation before seeding a peren­
nial crop the first year and six teatments 
included cultivation and a crop of sudangrass 
the first year. The other treatment included 
cultivation and sudangrass the second year. 
Only two of the five treatments utilizing 
cul tiv at ion and alfalfa the first year el imi­
nated over 90% of the spurge in 4 years. 
Third year operations were important. Alfalfa 
or wheat without post harvest operations were 
inferior to wheat that was sprayed in the 
grain and cultivated after harvest . 
Treatments that included cultivation and 
bromegrass the first year eliminated over 90% 
of the leafy spurge. During the second and 
third years two 2,4-0 applications a year eli­
minated more weeds. 
One year of cultivation and sudangrass was 
so effective that spraying in smal 1 grain re­
duced stands st i 1 1  further the next year and 
similar operations maintained the percentage 
kill in subsequent years. 
Crops, Cultivation, 2,4-0 and 
Nonselective Herbicides 
In two experiments corn was planted the 
first year and oats the second. The crop 
sequence was reversed in two other trials. 
In each test 2,4-0 was applied to the crop. 
2,3,6-TBA and amitrole were used in all four 
experiments, and PBA was tested twice while 
simazine and silvex were each tested once. 
In the oats-corn rotation, the oats were 
sprayed with 2,4-0 in early June. In mid­
August other herbicides were applied to the 
stubble. Plowing was performed 10 days later 
for PBA and 2,3,6-TBA and 15 days for amitrole. 
PBA was unsatisfactory in the first test and 
omitted from the second. However, 2,3,6-TBA 
and amitrole reduced leafy spurge stands 
materially. 
During the second year, 2,3,6-TBA and ami­
trole were applied in mid-May when leafy spurge 
was 6 to 10 inches tall. Ten days later all 
plots were duckfoot cultivated. Corn was 
planted immediately, cultivated three times 
during the season and sprayed with 2,4-0 one 
week after the first cultivation. The stand 
of leafy spurge became more dense on all plots 
in both experiments. 
In the corn-oats rotationJ simazine, PBA, 
2,3,6-TBA and amitrole were applied in mid­
May. Ten days later the plots were plowed. 
Corn was planted, cultivated and sprayed with 
2,4-0. PBA and simazine were ineffective. 
Silvex equalled 2,3,6-TBA and amitrole for 
weed control, but killed the corn. 
During the second year, oats were handled 
the same as in the oats-corn rotations. The 
stand of leafy spurge was not materially 
decreased in either trial. No crop damage was 
noted either year. 
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Crops , Cultivation and Herbicides 
to Prevent Reinfestati on 
Two 4-year experiments were initiated in 
1956 and 1957 and term inated in May 1960 and 
1961. Each was conducted on areas where leafy 
spurge had been weakened by previous experi­
ments and eliminated by a season of intensive 
cultivation. No leafy spurge pl ants were 
found on any of the plots when the trials were 
initiated. 
Five basi c rotations , (1) oats-oats-wheat­
corn , (2) oats-corn-wheat-corn , (3) oats­
alfalfa-wheat-corn , (4) oats-sweetclover­
wheat- corn , (5) oats-sweetclover and fallow­
wheat-corn were each modified by the use of 
2 ,4-D or 4- (2 ,4-DB) and spec ial cu l tivation to 
form 20 treatments . 
Of the seven treatments that al lowed rein­
festation of more than 1 plant per square yard , 
four did not include a 2 ,4-D applicati on dur­
ing any of the 4 years. Plots that received 
2 ,4-D each of the 4 years contained 0.4 plants 
per square yard with a range of O to 1.9 
plants. The same was true for plots receiving 
the 15 treatments that utilized 2 ,4-D the 
fourth year and included sprayed small grain , 
sp rayed corn or a forage crop during the pre­
vious year. 
The farm was discontinued after weed counts 
were made in May 1962. The garage was moved 
to the Agronony Farm. 
VEGETATIVE BUD ACTIVITY AND 
SEED DEVELOPMENT OF LEAFY SPURGE 
In 1956 to 1958 Gail A. Wicks conducted 
studies of vegetative bud development and seed 
development of leafy spurge. Studies 1vere 
conducted on : ( 1) the dev el opnent of seeds , 
(2) the effects of environment on root bud 
dormancy , and (3) the effects of auxin and 
anti-auxin on vegetative buds. 
Seed Maturation 
The relationship between leafy spurge seed 
color , viablity and maturity was investigated 
in two separate experiments conducted near 
Brookings i n  1957. The day the femal e flower 
was inverted between the bracts enclos ing the 
cyathium was determined. Pol li nation usually 
occurred within 24 hours. Ovaries and cap­
sules began to enlarge in 7 or 8 days and 
appeared fully devel oped in another 2 days. 
The first seeds were sh riveled and yellow. 
As the seed increased in age , the color 
changed from yellow to yellow with brown tips. 
The brown tips enlarged from both ends until 
the yellow area was a narrow band. These were 
called yell ow stripe. The stripes changed to 
orange g 1v 1ng the seeds an orange-brown 
appearance. As the orange became darker , the 
seeds appeared reddish brown and then brown. 
Next a gray line developed along one side. 
It gradually enlarged until the seeds were 
gray-brown and then gray. Tiny brown spots 
appeared and gradually inc reased until the 
seeds were distinctly mottled. Some seeds 
were much more darkly mottled than others. 
Some white seeds occurred during the latter 
part of maturity and were classed with the 
yellow seeds. The rap i dness of color change 
depended on environmental factors , such as 
rainfal l ,  humidity and temperature. Optimum 
rainfall , high humidity or low temperature 
tended to delay development. 
Yellow , yellow stripe , orange-brown and 
reddish-brown seeds were nonviable , but brown , 
gray-brown ,  gray and mottled seeds were cap­
able of germinating. 
Mowing before seeds turned brown (10 to 13 
days after capsules inverted) prevented pro­
duction of viable seeds. The exact number of 
days varied with growi ng conditions. 
An application of 1/2 pound of 2 ,4-D ester 
did not prevent the production of viable seed 
if spraying was delayed more than 5 days after 
the capsules inverted. 
Vegetative Bud Activity and Development 
In one experiment leafy spu rge roots were 
exhumed at weekly intervals i n  the fall of 
1957 and transplanted in  greenhouse pots to 
study the natural environment of root bud ac­
tivity. In two experiments transpl ants were 
exposed to different photperiods to learn the 
effect of day length on root bud development. 
In a fourth experiment auxin and anti-auxin 
were applied in various concentrations to the 
cut surfaces of decapitated leafy spurge 
shoots to determine effects of these hormones 
on development of axillary buds on above­
ground and below-ground plant parts. 
Natural dormancy existed in leafy spurge-­
leaves were thicker and internodes shorter 
than normal and root buds failed to elongate. 
Dormancy was brought about by short days and 
cool temperatures. It appeared that a ki lling 
frost was instrumental in causing complete 
dormancy. 
Low temperatures caused natural after­
ripening , hence the breaking of dormancy. 
Root buds developed and grew under condi­
tions of short days. Temperature regulated 
the rate of growth. Cool temperatures pro­
duced a "hardening-off " effect and was very 
instrumental in flower initiation. Root buds 
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subjected to cool temperatures produced shoots 
that flowered much qu i cker than root buds 
under warm temperature cond it i ons. 
The effects of aux in  and ant i -aux i n  on the 
root bud development were i ndef in i te. In 
general , trans-c innam i c  ac i d  promoted growth 
of ax i llary buds and inhi b ited development of 
the root buds .  Indole-3-acet i c  ac i d  sup­
pressed growth of root buds and for a short 
t i me suppressed ax i llary buds . 
ANATOMY AND BUD FORMATION OF 
SUBTERRANEAN PARTS OF LEAFY SPURGE 
Charles A. Beasley conducted several exper­
i ments to : (1) determine the best method of 
germinat i ng the seed of leafy spurge , ( 2) 
determ ine the effect of aux i n  and ant i -aux i n  
on seedli ng development , and (3) study some 
factors affecti ng vegetat i ve  bud formati on and 
the anatomy of subterranean parts of leafy 
spurge . 
Germi nati on 
Leafy spurge seeds were sorted into three 
color classes : mottled , gray and purple. 
Seeds were subjected to vari ous cond i t i ons of 
l i ght and temperature and to water extracts 
from leafy spurge seeds of var ious stages of 
maturi ty .  
Rate of germinati on and germi nat i on percen­
tage were hi �hest for mottled seeds followed , 
i n  order , by gray and purple seeds. L i ght de­
creased both the rap i d i ty and percent germina­
t ion. Mottled seeds approached max i mum ger­
m inati on w ith two cycles of 12 hours at 86 ° F 
and 12 hours at 68° F .  Less mature seeds (gray 
and purple) requ i red more cyc l es .  Howev er , 
the 24-hour cycles could be replaced by 14 
days of constant 86 ° followed by constant 68 ° . 
Seed extracts also inh i bi ted germ inati on.  
Inhi bi t i on was greater from extracts of imma­
ture seeds than from those that were fully 
developed . 
Seedl ing Development 
Uni formly germ inated mottled seeds were 
subjected to vari ous growth substances and 
seed extracts. Root segments from plants 
grown in sucrose and sucrose-adeni ne med ia  
were subjected to treatments w i th k i neti n  and 
IAA . Hypocotyl segments were subjected to 
vari ous rates of k i neti n  and IAA , alone and in 
combi nat i ons. 
Vegetati v e  parts fa iled to dev elop normally 
unless the root ti p was left intact. Glucose 
reduced hypocotyl and epi cotyl extensi on after 
the root was removed from the seedli ng much 
more than sucrose d i d .  Max i mum growth of iso­
lated root ti ps was obtai ned when the roots 
were subjected to the same alternati ng tem­
perature cond i t ions as the parent seeds and 
seedli ngs from wh i ch they were removed. 
Epi cotyl growth was delayed when cotyledons 
we re removed . 
Adeni ne sulfate , aux i ns and ant i -aux ins d i d 
not affect seed germinat ion ,  but d i d retard 
growth of the seedli ngs . Aden ine sulfate fur­
ther decreased root growth when added wi th the 
already inhi bi tory k ineti n. Aden ine sulfate 
i ncreased growth of isolated root ti ps when 
grown in a sucrose-based med i a ;  however ,  
growt ' 1  was vari able . Root segements from a 
plant grown on sucrose-based med i a  was induced 
to max i mur:i lateral root i n i t iat ion by add i t i on 
of IAA. On root segments from a plant grown 
on sucrose-based med i a  supplemented w i th ade­
n ine sulfate. 
K i neti n  had very li ttle , i f  any , effect 
upon germi nati on but ser i ously inh i bi ted 
growth of seedli ngs . Synergi sti c inh i bi t i on 
was caused when indole aceti c ac i d  IAA and 
k i net i n  were added together. Bud format i on on 
hypocotyl segments was st i mulated by k i net i n ,  
but th i s  effect was removed by add i t i on of 
IAA . L ikew i se ,  sti mulati on of bud ini t i at i on 
from k i neti n  was non-ex istent i f  the plant 
from wh i ch the segments were taken had been 
grown on adeni ne sulfate-supplemented med i a .  
Anatomy 
Anatom i cal stud ies were conducted on iso­
lated root segments and seedl ing plants in  
culture and on seedli ngs and mature plants 
grown in the greenhouse and in  the f ield . 
The nai n  ax is  of a mature plant of leafy 
spurge was composed of above-ground stem ( s) , 
a hypocoty 1 region varyi ng from a few mi 1 1  i ­
mete rs to a few cent i meters in  length , a tran­
s it ion zone , and the pr imary root. The verti ­
cal , pr i mary root produced lateral roots , 
feeder roots and adventi t i ous buds . Lateral 
roots in turn produced add i t i onal lateral 
roots , feeder roots and adv ent it i ous buds . 
Adv ent it i ous buds could develop into vert i cal , 
underground and above-ground shoots. In es­
tabli shed patches of leafy spurge , about 90% 
of the above-ground shoots arose from adven­
t it ious buds on lateral roots . Crowns of 
buds , at and just below the soi l  surface , were 
formed both from verti cal stems and from the 
co 1 1  et or hyopocoty 1 regi on of the mai n  ax i s  
(stem). 
The transit ion zone between the stem and 
root of leafy spurge was found in the collet 
( lower hypocotylary swelli ng) . The transi t i on 
from exarch rad ial stele of the root to en­
darch collateral stel e of the upper coll et was 
complete in approx i mately 2500 m i crons. All 
root pri mord i a  had endogenous ori g i n  from 
-302-
peri cyc l e  and per i cyc l i c  t issues . Buds arose 
endogenous l y  in roots but exogenous l y  in the 
reg i on of the hypocoty l wi th endarch protoxy­
l em .  I n  many cases, pr i mord i a  cou l d  be i den­
t i f i ed as roots or shoots pr i or to the i r  
emergence from the ma i n  axi s .  
ROOT AND ROOT BUD DEVELOPMENT 
OF LEAFY SPURGE 
In 1961 and 1962, Leon J .  Wrage conducted a 
study w ith l ea fy spurge to : (1) determ i ne 
chrono l ogy of root dev el opnent and bud forma­
t i on, ( 2) dete m i ne the effects of some en­
v i roni1enta l cond i t i ons on hud format i on on 
seed l i ng p l ants and ( 3) study the re l at i onsh i p  
between the chrono l ogy o f  bud for�1at i on on 
seed l i ngs and abi l i ty of decapi tated seed l i ngs 
to reproduce top growth . 
Chronol ogy of Root Dev e l opment 
I n  one exper i ment bud dev el opment was 
stud i ed on g reenhouse-grown seed l i ngs rang i ng 
fron 1 to 40 days of age . Buds emerged on 
the hypocoty l of 4-day ol d seed l i ngs and on 
the roots of seed l i ngs from 4 to 10 d ays of 
a ge .  
I n  another experi ment l ea fy spurge was 
grown outs i d e  i n  l arge conta i ners . P l ants 
were exhur1er1 and exami ned at month l y  interv a l s  
fron 1 t o  5 months and at 15 1/2 months of 
a ge .  Pri 11ary l atera l  roots v1i th er:ier9ed buds 
dev e l ope r1 dur i ng the th i rd month of growth and 
secondary l atera l s  formed dur i ng the fourth 
nonth . Tert i ary l atera l  roots were forr.ied on 
the 15 1/2-�rnnth o l d p l ants A tota l of 5 buds 
were found on the root system of a pl ant that 
was one month ol d,  wi th 34 at 2 months, 115 a t  
3 months , 338  at  4 months and 1489 at  15 1/2 
months of aqe .  
Env i ronmenta l  E f fects 
L ea fy spurge seed l i ngs were grown under 16 
comb i nati ons of h i gh and l ow temperatures w i th 
l ong and short photoper i od and on si x ferti l i ty 
and so i l  mo isture cond it i ons . 
More burls er, rerqed on seed l i ngs cirovm under 
h i gh mo isture and ferti l ity cond i t i ons, under 
h i gher temperature ( 65-75 ° F), and under l ong 
d ay l engths (19  hours ) at the hi gher te1:ipera­
tures . When p l ants were nov ed to subsequent 
env i ronments, more buds formed und er l ong day 
l engths . Bud  e l ongat i on of 2 m i l l i meters or 
more in l ength was st i mu l ated by l ow tempera­
tures (55-60 F) i n  the subsequent env ironment . 
Regrowth Capabi l i ti es 
Seed l i ngs at 1 to 4 0  days of age were cut 
off 1 /2 i n ch abov e the so i l  surface or at the 
root-shoot transi t i on zone . 
Seedl i ngs 1-day ol d were capabl e of re­
growth when decap i tated 1/2 i nch abov e the 
so i l .  Seed l i ngs decapi tated at the root-shoot 
transi t i on zone were abl e to produce regrowth 
a fter they were 5 d ays of age . 
RUSS I AN KNAPWEED RESEARCH  FARM 
1957-1962 
The opt i on of the ol d l ease for the 12-acre 
farm used from 1952 to 1956 w as cl a i med . A 
new l ease si gned on January 15, 1957  w as for 5 
years for $5 per acre per annum, payabl e June 
1 each year, p l us any sa l v age  from crops not 
needed for exper i menta l work. New exper i ments 
were conducted on the p l ots de l i neated dur i ng 
1952 to 1957 . 
Three types of exper i ments were conducted : 
( 1) a 4-year tr i a l in  wh i ch informati on ob­
ta i ned in the prev i o us ser i es of stud i es was 
used to dev e l op good cropp i ng sequences for 
e l i m i nati ng Russi an knapweed, ( 2) 2- and 3-
year tr i a l s  in  wh i ch nonse l ect i v e  herbi c i des 
were app l i ed before pl ant i ng corn and a fter 
harv est i ng sma l l gra i n  to dev el op methods of 
e l i mi nati ng the weed, and ( 3) a 4-year exper i ­
ment des i gned to l earn how common crop rota­
t i ons shou l d  be mana ged in order to prev ent 
rei nfestati on of l and on wh i ch the weed had 
been el i m i nated . 
Crops, Cu l t i v at i on and 2,4-D 
for E l i m inati on 
A 4-year experi ment was i n i t i ated i n  1958 
in wh i ch 32 treatr1ents were app l i ed in tri ­
p l i cate . Treatment was term i nated the fal l 
of 1961 and f ina l weed counts made  i n  May 
196 2 .  
Rotati ons used were : ( 1) cu l t i v at i on-
a l fa l fa-a l fa l fa-corn, ( 2) cu l t i v ati on-a l fa l fa­
wheat-corn, ( 3) cu l t i v at i on-bromegrass-brorne­
grass-corn, ( 4) cu l t i v at i on-bromegrass-wheat­
corn, ( 5) oats-bromegrass-bromegrass-corn, ( 6) 
oats-bromegrass-wheat-corn, ( 7) oats-oats­
s1�eetcl ov er-corn, ( 8) oats-oats-sweetc l ov er 
and fa l l ow-corn, ( 9 )  sudangrass-oats-sweet­
c l ov e r  and fa l l ow-corn, (10) sudangrass-oats­
wheat-corn, and (11 ) sudangrass-rye-wheat­
corn . They were mod i f i ed  wi th the add i t i on of 
2,4-D ester and spec i a l cu l t i v ati on to form 
the 32 treatments . 
Russ i an knapweed was more di ff i c u l t  to ki l l  
than l eafy spurge .  Treatments that red uced 
the stand of l ea fy spurge 90% or more i n  4 
years red uced the stand of Russ i an knapweed 3 7  
t o  7 2% for an av erage  o f  60% i n  the same 
l ength of ti me . 
Onl y two treatments red uced the stand of 
Russ i an knapweed by as much as 90% .  They both 
inc l uded smooth bromegrass sprayed wi th 1 
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pound of 2 ,4-D ester in  early June and 1 1/2 
pounds in  August dur i ng the second and th i rd 
years and late fall plow i ng the th i rd year . 
Both reduced the stand by 90% i n  3 years . Con­
trol pressure by culti vat ion ,  sprayi ng and com­
peti t ion was exerted conti nuously over the 3-
year per iod .  Corn was rai sed the fourth year 
and establi shed plants were allowed to spread . 
Nonselecti ve  Herb ic i des 
Exper i ments i n i t i ated in 1958 i ncluded an 
oats-corn-oats rotati on in  one test and a 
corn-oats rotati on in  the other .  Whenev er 
oats was grown , it  was sprayed w ith 2 ,4-D 
ester in June and nonselecti ve  chemicals were 
applied after harvest . The treated stubble 
was plowed 1 0  to 1 5  days after the spray i ng .  
When corn was grown the nonselecti ve  her­
b ic i des were appli ed in the spri ng .  About 10 
days later plots were plowed i n  the corn-oats 
rotati on and duckfoot culti v ated in  the oats­
corn-oats rotati on .  Corn was culti v ated three 
t imes and sprayed wi th 2 ,4-D . 
I n  the oats-corn-oats rotati on the non­
selecti ve herb ic i des were 2 , 3 ,6-TBA , PBA and 
ami trole . Rates of 4 and 6 pounds of 2 , 3 ,6-
TBA and 8 of PBA gave  almost complete eli m i na­
t ion the f i rst year . Am i trole and lower rates 
of both herb ic i des were less effecti v e .  
Dur i ng the second year , corn stands were 
reduced 75 to 1 00% by various rates of 2 , 3 ,6-
TBA and PBA . Two sprayi ngs had been performed 
i n  a 9-month per i od and the spr i ng appli ca­
t ion had not been plowed . Ami trole did not 
cause damage . 
At the end of 3 years all treatments w ith 
2 , 3 ,6-TBA and PBA had el im i nated over 90% of 
the knapweed . A total of 6 to 8 pounds per 
acre of 2 , 3 ,6-TBA reduced the stand 95 to 99% . 
One appl i cat i on of 6 pounds reduced it 90% i n  
1 year ; 8 pounds i n  two appl i cat ions (4 pounds 
each year) reduced it 99% i n  2 years ; and 6 
pounds in three appl ications (2 pounds each 
year) reduced it  95% i n  3 years. 
Although the experi ment was terminated in 
1960 , corn was planted on the area in  1961 . 
Resi dues from the prev i ous treatments ser­
i ously damaged corn planted on plots that 
had recei ved 6 to 8 pounds of 2 , 3 , 6-TBA . 
I n  the corn-oats experi ment , 2 , 3 , 6-TBA , 
PBA , s imazi ne and si lvex were appl ied before 
plant i ng the corn . The latter two chem i cals 
were ineffect i ve  aga i nst knapweed and the 
f i rst two were less effective  than dur i ng the 
f i rst year of the oats-corn-oats rotati on .  
Dur ing the second year of thi s  rotati on ,  
the stand of Russ ian knapweed was materi ally 
reduced by all treatments and f i ve  of them 
resulted in over 95% el im i nati on in  2 years . 
No crop damage was noted . Oat yi elds were two 
to three ti mes hi gher than in other experi ­
ments duri ng th i s  dry year . 
Although the experi ment was terminated , corn 
was planted on the area the next year . No dam­
age to the crop was noted because appl i cati ons 
of 2 ,3 ,6-TBA and PBA were spaced 1 5  months apart . 
Crops , Cult i vat ion and Herb ic i des 
to Prevent Rei nfestati on 
One 4-year experi ment was i n i t i ated in  1958 
and terminated in 1 961 . The area had been in­
tensi vely culti v ated dur i ng the fall of one year 
and all season the next year to eli minate weeds 
not ki lled in  the prev i ous experi ments . Comple­
te eli minati on was not obtai ned by the intensi ve 
cult i vati on .  
F i ve  bas i c  rotati ons (1) oats-oats-wheat­
corn , (2) oats-corn-wheat-corn , (3) oats-alfal­
fa-wheat-corn , (4) oats-sweetclover-wheat-corn , 
and (5) oats-sweetclover and fallow-wheat-corn 
were each mod i f i ed three ti mes by the use of 
2 ,4-D or 4-(2 ,4 , -DB) and speci al culti v at ion to 
form 20 treatments appli ed in  quadrupl i cate . 
Only two treatments prevented rei nfestat i on 
for 4 years . They included a crop of oats 
sprayed wi th 1/2 pound of 2 ,4-D or 2 pounds of 
4-(2 ,4-DB) the fi rst year and a crop of sudan­
grass or sweetclover the second . A crop of 
wheat was sprayed wi th 2 ,4-D i n  the gra i n  and 
culti v ated three ti mes after harv est dur i ng the 
th ird year and corn was sprayed wi th 2 ,4-D dur­
ing the fourth year . 
The few plants remain i ng at the begi nn i ng of 
the exper i ment were not ki lled by any of the 4-
year treatments . However , the one season of in­
tens i ve  cultivati on pr i or to i n it iat ion of the 
experi ment had apparently weakened the knapweed 
plants to the extent that about half of the 
treatments prevented any vegetati ve  rei nfesta­
ti on for 2 years . 
Establ i shed plants probably produced enough 
new shoots to account for the increased number 
of plants , and several of the treatments pro­
bably prevented rei nfestati on from seedli ngs . 
Farm D i sconti nued 
Farmer fi eld days were held in  1958 and 
1961 . The farm was di sconti nued after weed 
counts were made in  May 1962 . 
COUNTY SCREENING TR I ALS 
1960-1961 
Duri ng the late 1940s and early 1950s 
county research plots had been used to test 
-304-
2 , 4-D , MCPA , 2 ,4 , 5-T and several chlorate and 
borax compounds for their effects on several 
species of noxious weeds . During the ensuing 
decade numerous new herbic ides had been deve­
loped . County plots were used in an attempt 
to learn the rate of application and time of 
year that they would be most effective in 
controlling or elim inating noxious weeds .  
PBA , 2 , 3 , 6-TBA ,  amitrole-T , simazine , 
fenac , amiben and dicamba were applied to 
d ifferent plots on three dates : late June , 
mid-August and early October . In 1960 f ield 
bindweed was treated in six counties , Russian 
knapweed in five , 1 eafy spurge and Canada 
thistle each in three , perennial sowthistle 
in two and hoary cress in one county . 
RESEARCH EQUIPMENT AND TECHNIQUES 
1960-1965 
The 1955 Ford pickup was replaced with a 
1959 model F250 Ford and the 1955 Chevrolet 
station wagon was traded for a 1960 Ford sta­
tion wagon . 
Also in 1960 , the trailer sprayer was modi­
fied for use in screening many new herbicides 
in county research  plots and on research 
farms . 
By adding several features it became a log­
arythmic sprayer without affecting its pre­
vious use for spraying field plots . The boom 
was lengthened from 16 1/2 to 20 feet by add­
ing one nozzle at each end .  For the new 
sprayer a separate set of 12 nozzles was 
mounted on the same boom. A modif ied centri­
fugal pump and separate motor were mounted at 
the rear of the sprayer and connected to one 
of the water tanks . 
About a quart of chem ical or a highly con­
centrated mixture of chemical and water was 
poured into the new pump . When the valve to 
the boom was opened , the chemical was dischar­
ged . As the chemical left the pump , it was 
replaced with water which diluted the mixture . 
The concentration of the spray gradually de­
creased as the sprayer moved across a plot--
50% in 17 feet at a speed of 3 miles per hour , 
and 21 feet at 2 miles per hour. The effects 
of a wide range of concentrations could be 
determined on one 20- x 80- to 100-foot plot 
that could be sprayed in a very few minutes . 
The Massy Harris tractor and mower were 
badly worn . The production of the Pony model 
had been discontinued .  Consequently , the 
Massey Harris tractor and equipment were 
traded for a Cub Farmall tractor with mounted 
1-row cultivator and 5-foot rotary mower. The 
Cub had only 8 1/2 horsepower and was less 
useful on the weed research farms , but more 
useful for the plots at Brookings . 
With establishment of the Field Bindweed 
Research Farm at Presho, new equipment was 
needed to perform farming operations commonly 
used in South Central South Dakota . Winter 
wheat and sorghum were the major crops and 
summer fallowing was a common practice . 
The bindweed farm was only 10 miles from the 
South Central Mobile Research Farm. A tractor 
and 5-foot one-way disk , equipped with 16-inch 
d isks , was borrowed from the mobile unit to 
perform fallow operations in the manner used by 
area farmers . A 70-foot Massey Harris combine 
was al so borrowed to harvest small grain plots . 
The bindweed fa rm was located about 340 mil es 
from Brookings and a man hired part-time by 
both farms did the routine tillage operations 
of fallowing and post harvest cultivations . 
The 1953 Ford tractor did not have enough 
power to plow the heavy soils on the new farm . 
In 1962 and 1963 a 35-horsepower Ford tractor , 
a deep furrow drill and a new field cultivator 
were purchased .  The 6-foot Dempter drill seed­
ed 6 rows spaced 1 foot apart and was needed 
for the seed ing of winter wheat . It also ser­
ved as a sorghum seeder when four of the feed 
spouts were shut off so that it planted two 
rows with 3-foot spac ings . The 7-foot field 
cultivator was equipped with three 30-inch 
sweeps for cultivating small grain stubble . 
When operated at a depth of 4-inches , it cut 
all the roots of the field bindweed and left 
most of the sma 1 1  grain residue on the surface 
for soil conservation . 
Plot size was 20 by 50 feet with 25-foot 
roadways on the Field Bindweed Research Farm . 
A 20-foot width was well adapted for use with 
the 7-foot duckfoot cultivator , 7-foot blade 
cultivator , 7-foot press drill used for spring 
wheat , the 6-foot deep furrow drill used for 
winter wheat and sorghum, the 8-foot tandem 
disk , the 20-foot sprayer and the 5-foot one­
way disk . 
One roadway was 50 feet wide to serve as a 
runway for the college plane when it was some­
times used to make the 340-mile trip to the 
farm . 
FIELD BINDWEED RESEARCH FARM 
1962-1966 
After devoting several years to such weeds 
as leafy spurge , Russian knapweed , Canada 
thistle and perennial sowthistle , it was 
believed that the same control methods would 
eliminate field bindweed that were effective 
on the thistles . 
While these practices had not been tested 
experimentally on field bindweed , some had 
been used by farmers with very satisfactory 
results . 
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More than a decade after the Field Bindweed 
Research Farm at Scotland was discontinued 
another research farm was established near 
Presho in western Lyman County. 
A 24-acre crested wheatgrass field , which 
was badly i nfested with field bindweed , was 
leased during 1 962. The area was located 1 8  
miles southwest of Presho ,  on SW 1/4 o f  SW 1/4 
of Sec 4 ,  T 1 03N ,  R 78W. 
A 20- by 40-foot prefabricated building was 
constructed from half of a prefabricated army 
barracks that had been used as a 3-apartment 
complex for student housing. Almost all the 
machinery and supplies used at the farm were 
stored in it. 
The number of field bindweed shoots was 
counted during early June before any cultiva­
tion or herbic ide treatment was applied and 
during early June of each succeeding year to 
determine the effect of each year ' s  treatment. 
Final counts were made the year after the 
final treatments were applied. 
Annual Crops , Cultivation and 2 , 4-D 
I dentical 4-year experiments were initiated 
in the fall of 1963 and 1 964 and completed the 
fall of 1 966 and 1 967 , respectively. 
Rotations common to South Central South 
Dakota were used : (1) continuous wheat , (2) 
wheat-fallow , (3) wheat-sorghum , and (4) wheat­
sorghum-fallow. Both spring wheat and winter 
wheat were used in each rotation except that 
sorghum could not be harvested in time to 
plant winter wheat in the second sequence of 
the winter wheat-sorghum rotation. 
Each rotation was modified by the use of 
spec ial cultivation and 2 , 4-D treatment to 
form 40  treatments (20 w ith spring wheat and 
20 w ith winter wheat) in each experiment. 
Crested wheatgrass sod was plowed and disked 
the summer before the experiments were ini­
tiated and winter wheat was seeded the pre­
ceding fall { 1 962 for one experiment and 1963 
for the second). 
Four years of the untreated continuous 
wheat allowed that stand of field bindweed to 
increase 47% in spring wheat and 55% in winter 
wheat. However , when the crop was sprayed 
each year with 2 , 4-D and cultivated several 
times after harvest , the weed density was re­
duced 74% for spring wheat and 65% for winter 
wheat at the end of the first year. Repeated 
spraying and cultivation reduced the stand 97% 
in both crops at the end of the fourth year. 
Crop yield was reduced 6% for spring wheat and 
8% for winter wheat during the first year but 
was increased 1 17% during the fourth year for 
spring wheat and 55% for winter wheat. 
Four years of untreated wheat-fallow rota­
tion allowed the bindweed stand to become as 
much as 50% thicker. Fallowing did not appre­
ciably reduce the stand of weeds but prevented 
reinfestation. When post harvest cultivation 
was used the first and third years , stand re­
ductions at the end of 4 years were 95% and 
96% in the two crops. 
Four years of an untreated spring wheat­
sorghum rotation allowed the stand of bindweed 
to increase 32%. However , when the wheat was 
sprayed in the grain and cultivated four times 
after harvest and the sorghum was sprayed dur­
ing mid-July the stand was reduced 74% in 1 
year and 97% in 4 years. Wheat yield was re­
duced 6% in the first year and increased 2 9% 
during the third. Sorghum gave a better re­
sponse to weed control and yield was increased 
350% and 90% during the second and fourth 
years. 
In the untreated wheat-sorghum-fallow rota­
tion , the density of field bindweed increased 
37% in 3 years. However , when wheat was 
sprayed in June and cultivated after harvest , 
the stand was reduced 74% in spring wheat and 
65% in the winter wheat. When sorghum was 
sprayed during the second year , the stand of 
bindweed was reduced 1 0% in the spring wheat 
rotation and 20% in the winter wheat rotation. 
During the fallow year , the stand was reduced 
another 3 or 4% for a total of 90% elimination 
in 3 years. 
Forage Crops , Cultivation and 2 , 4-D 
Identical 4-year experiments were initiated 
in 1 963 and 1 964. The treatments included 
various combinations of forage crops (alfalfa , 
perennial grasses or sudangrass) cultivation , 
2 ,4-D and wheat. 
Crested wheatgrass sod was plowed and 
disked the summer before the experiments were 
initiated ( 1 962 for one experiment and 1 963 
for the second). 
Thirteen treatments included tillage with a 
one-way disk in June and four duckfoot culti­
vations at 2- to 3-week intervals between mid­
June and mid-August , and fall seeding of a 
perennial forage crop--smooth brome , crested 
wheatgrass , and intermediate wheatgrass. 
Two treatments included spring seed ing of 
either crested or intermediate wheatgrass that 
was sprayed the first year and cut for hay 
during the second , followed by 2 years of 
fallow-wheat. Three treatments included 1 
year of sudangrass and 3 years of wheat­
fallow-wheat. 
Forage crops were less effective than in 
previous tests. Treatments that included 
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alfalfa smooth brome, crested wheatgrass and 
intennediate wheatgrass for 4 years without 
any spec ial weed control practice being ap­
plied, reduced weed stand about 20% the first 
year in this study, whereas the field bindweed 
stand was reduced about 40% at Scotland . 
The field bindweed stand was reduced about 
50% in 4 years when alfalfa was seeded after a 
season of intensive cultivation and harvested 
for hay during 3 successive years--much less 
satisfactory than the 90% reduction at 
Scotland . 
The weed stand was not materia l ly affected 
by treatments that included a season of inten­
sive cultivation and 3 years of smooth brome 
or intermediate wheat grass, but it increased 
55% in 4 years when crested wheatgrass was 
used . 
I n  treatments, which included a perennial 
grass and application ( s) of 2,4-0 during the 
second year, the stand was reduced 92 to 98% 
in 2 years but there was little change during 
subsequent years . 
When annual crops followed a perennial 
grass, the results were similar to those ob­
tained in the annual crop experiments . Stands 
were reduced materially when wheat was sprayed 
in the grain and cultivated after harvest . 
Fallow was not effective. 
Nonselective Herbicides P ost Harvest 
Tw o 1-year experiments were conducted . In 
1963 spring wheat was sprayed with 2,4-0 on 
J une 5 .  Dicamba and 2,3,6-TBA were applied 
August 8 (23 days after harvest) in the 
stubble . 
Oats, spring wheat, and grain sorghum were 
seeded across each plot during 1964. Spring 
1vheat was planted on all plots in 1965 and 
1966 to determine effect of chemical residue 
on succeeding crops . 
Evaluations made in 1964 indicated that the 
stand of field bindweed had been reduced 95% 
or more on plots treated with 4 pounds per 
acre of 2,3,6-TBA and 2 to 6 pounds of dicamba 
and that sorghum was not injured by herbicide 
residues . However, both oats and wheat were 
stunted by residues from all treatments . 
Stands of both small grains were reduced by 
dicamba residues--25 to 50% from 4 pounds per 
acre and 50 to 75% from 6 pounds per acre . 
In 1965 there was no visible crop damage 
from residue of any of the herbicidal treat­
ments made in 1963 . Crop yields were not 
measured in 1965 but there was no measurable 
effect on yield in 1966 . 
The second experiment, initiated in 1964, 
was handled in the same manner except that 
2,3,6-TBA and dicamba were applied at lower 
rates, and picloram was applied at several 
rates . Again, spring wheat was sprayed with 
2,4-0 . Fall applications of 2,3,6-TBA, di­
camba and picloram were applied August 17 
(25 days after harvest) . Spring wheat and 
grain sorghum were pl anted across all plots 
in 1965 and wheat was pl anted on all of 
them in 196 6 .  Crop damage was assessed by 
visual rating the first year and by yield 
checks in 196 6 .  
Evaluations made in 1965 indicated that the 
field bindweed stand was reduced about 75% on 
plots that were sprayed twice with 2,4-0 . 
Stand density was decreased 85 and 94% by 3 
and 4 pounds per acre of 2,3,6-TBA, 90% by 1/2 
to 2 pounds of dicamba, and 99% by 1/4 to 1 
pound of picloram. 
There was no visible effect on wheat grown 
during 1965 from chemical residue left by 
2,4-0, 1/2 pound of dicamba, or 1/8 pound of 
picloram . There was slight stunting on plots 
treated with 1/4 pound of picloram; severe 
stunting on plots treated with 3 pounds of 
2,3,6-TBA; and sev ere stunting and stand 
reductions of 50 to 75% in all other plots . 
Likewise, there was no apparent damage to 
sorghum from residues of 2,4-0 1/2 or 1 pound 
of dicamba or 1/8 pound of picloram . There 
was stunting, however, on plots treated with 3 
pounds of 2,3,6-TBA and stand reductions of 50 
to 75% on all other plots . Two years after 
treatment, there was no stunting or stand re­
duction in wheat, but maturity was delayed 
several days . 
Farm Discontinued 
Several tours of the farm were conducted 
and a farmer field day was held in 1967, and 
the farm was discontinued after weed counts 
were made in June 1968 . a 15-minute film, 
showing the results, was produced in 1967. 
The building was dismantled, moved to 
Brookings and erected on the weed section of 
the Agronomy Farm . Tw o years later it was 
again dismantled and disposed of . 
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CHAPTER 'IJJ..V 
ANNUAL WEED INVEST I GAT I ONS 
Agriculturist E. C. Chilcott was concerned 
w ith weeds before the turn of the century. 
Botanists E. W. Olive and E.V. Peltry con­
ducted weed cont ro 1 research and wrote bu 1 1  e­
t ins on the subject in 1908 and 1924. Later , 
the personnel listed in the preceding chapter 
performed many experiments to study the 
effects of herbicides ; ways of improving 
effectiveness of herbicides ; and effects of 
the competition from weeds. 
EARLY REPORTS 
E. C. Chilcott reported in 1903 that weeds 
in the low lying college pastures had been 
removed by grazing  sheep (Bul 81). 
Many of the statements E. W. Olive made in 
1909 about damage done by weeds , equipment 
needed for spraying ,  mode of action of a her­
bicide and principle of herbicidal activity 
appear in up-to-date publications. 
Olive said , " No one needs to be told in 
this age of intel ligent farming how it is that 
mustard and other weeds do harm. Nearly all 
farmers , especially those of the northwest , 
unite in regarding mustard as a ' yellow peril ' 
(Bul 1 12). 
"Weeds are harmful in many ways • • •  They 
cut the crops of moisture , sunshine and soil 
food. They reduce yields and prevent filling 
and ripening. Rank growths keep leaves of 
crop plants moist which is conducive to infec­
tion by disease organisms (Bul 1 12). 
"Until the farms • • •  become smaller and 
more intensively cultivated , the weed problem 
wil 1 remain a serious menace. Careful culti­
vation of smaller fields will , of course , hold 
troublesome weeds in check. In the meantime , 
we must control the weeds in our large fields 
• • • the writer is firmly convinced that 
spraying with iron sulphate will help in this 
work" (Bul 1 12). 
IRON SULFATE ON MUSTARD 
I n  1908 Olive applied iron sulfate to con­
trol weeds in small grains. American Steel and 
Wire Co. , Chicago , Ill. , furnished the chemi­
cal , sprayer and an "expert." Spraying was 
done on Kaator Brothers Ranch , near Castlewood , 
the 0. B. Slentz farm near Milbank , the Isaac 
L incoln Ranch near Aberdeen and on farms near 
Arlington and Brookings (Bul 1 12). 
A 100-pound sack of iron sulfate was dis­
solved in 50 gallons of water. The spray 
solution was then strained through several 
layers of cheese cloth into the sprayer tank. 
The spray was applied at 80 to 120 pounds 
pressure through a boom that covered a 15-
foot swath (Bul 1 12). 
According to Olive , the best time to spray 
was when grain plants were 6 to 10  inches tall 
before mustard started to bloom. However , 
"fair" results we re obtained by spraying after 
the mustard had been blooming for some time 
(Bul 1 12). 
Spray ing f or weed control in 1 9 08 . 
Effects Of Chemical 
Shortly after spraying the sulfphate dried 
on the leaves , leaving minute whitish flakes. 
I n  2 or 3 hours there were many more or less 
translucent areas on mustard leaves that 
turned gradually blackish . The leaves wilted 
rap idly and appeared to be dead in about 24 
hours. I n  a few days to a week most 1 eaves 
fell , but the dry remnants of some remained 
on the dead stem (Bul 1 12). 
He said , " I n  our experiments , observations 
were made on the effect of iron sulphate on 
many different kinds of weeds. Those which 
were entirely kill ed under favorable condi­
tions of spraying were wild mustard , small 
ragweed , giant ragweed , hedge bindweed , marsh 
elder , milkweed , annual peppergrass , pigweeds 
and sweetclover. Those which were more or 
less badly injured were Russian thistle , sun­
flower , dandelion , dock , biennial thistle , 
white clover , red clover and alfalfa. Those 
which were but slightly injured were plantain , 
sheep sorrel , prairie rose and lambsquarters. 
Grasses in general , including the grains 
(wheat , oats , corn , barley and speltz in our 
experiments) were not seriously injured" (Bul 
1 12). 
Herbicidal Activity 
Olive believed that plasmolysis and/or 
disiccation caused the weeds to die. "The 
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mai n act i on (of the chemi cal) seems to be that 
the water in the leaf is drawn out of the 
cells by the flakes of salt dried on the sur­
face • • •  Common table salt • • •  acts i n  a 
si m ilar manner Plasmolysi s  of the • • •  
leaves results Plants wi lt and die i f  
water i s  drawn out of the ir  leaves • • • 
After water is  drawn out, some of the chemi cal 
may be absorbed, but th i s  act i on is  not the 
pri mary cause of death (Bul 112). 
"Grasses and grai ns suffer a setback, but 
they soon pi ck up agai n. They undoubtedly owe 
the ir  freedom from permanent injury to the ir  
habi t of indetermi nate growth. The ir  young 
leaves • • •  grow i ng from the base • • •  have 
smooth surfaces • • •  poi nt upwards and shed 
the water (spray) " (Bul 112). 
WEED CONTROL AND IDENTIFICATION 
E. J. Peltry, consult i ng botani st, wrote a 
bullet i n  i n  1924 whi ch included li ne drawi ngs 
and descri pt i ons of 46 weed spec ies. He also 
emphasi zed the losses caused by weeds and 
di scussed pri nc i ples of weed control as well 
as suggest i ng some contol methods. 
Losses Caused By Weeds 
"If the real damage done by weeds were 
apprec iated", Peltry wrote, "greater effort 
would be made to destroy them. Good tests of 
th is  damage are seldom seen by farmers and 
others; hence, few reali ze how great the 
losses are (Bul 211). 
" For the state and nat i on, the losses run 
i nto unbelievable m ill ions of dollars each 
year. Average losses for the Un i ted States 
have been reported to be 10% for corn, 10% for 
hay, 8% for potatoes, 12 to 1 5% for spri ng 
grai ns, 7% for wi nter gra i ns and 20 to 2 5% for 
pasture. But these are far too low for many 
states, includi ng South Dakota. 
"Such amounts saved annually would make 
a di fference between prof i t  and loss, bet­
ween success and fai lure, on many farms. 
These est i mates are in  general far too low 
for the reason that the damage by plant 
and ani mal parasi tes, harbored by these 
weeds, is est i mated as insect and fungus 
losses. Ani mals lost or stunted by poi son­
ous weeds are not included. Nor do these 
f i gures represent dockage losses on m ilk 
and i ts products, on grai n, wool and grades 
of livestock (Bul 112). 
"Many cases are known where the loss of 
over 50% of the annual product ion of whole 
farms was due to weeds wh i ch could have been 
completely controlled wi th li ttle more labor 
than was actually but i mproperly spent (Bul 
211). 
"The experience of careful observers has 
shown that in  si ngle fi elds, the damage may be 
small in some instances, wh i 1 e in  many cases 
i t  may mean a tota 1 1 ass. It has meant the 
loss of the ri ght to cert i fy seed or, i n  some 
cases, has brought on a costly lawsui t. In 
foods and feeds , weeds and weed seeds have 
caused unsalab i l i ty of dai ry products, human 
si ckness, and many deaths. Much li vestock is  
lost or stunted each year in  th i s  way. The 
pollen from about half of our weeds causes 
many cases of hay fever. Far more than the 
loss of ti me and labor on a fi eld has resulted 
from the neglect of weeds " (Bul 211). 
Pri nc i ples of Weed Control 
Peltry stated that there were many di ffer­
ent ki nds of weeds and soi ls, each calli ng for 
a di fferent control treatment, but "there are 
genera 1 pri nc i p 1 es and facts under 1 yi ng thei r 
control, wh i ch are common to the ir  control 
(Bul 211). 
"In all cases, the length of li fe, ki nd of 
growth and seedi ng hab i ts must be considered. 
Then the cropp i ng system and nature of the 
soil must receive some attent i on. After thi s, 
the spec ial methods of control can be selected 
to better advantage as to cost and 
convenience " (Bul 211). 
He descri bed the li fe cycles of annual 
weeds, wi nter annuals, biennials and peren­
ni als, gave examples of each and ind i cated 
how effect i veness of control methods were 
i nfluenced by li fe cycle. Seed di spersal 
by wi nd, water, machi nery, trucks and rai l­
roads was di scussed for several types of 
seeds or frui ts (Bul 211). 
Control Measures 
Recommended control measures incl uded the 
use of clean seed, boi l i ng of screeni ngs used 
for feed, burni ng stubble, fence rows etc., 
cut t i ng before seedi ng, sprayi ng wi th iron 
sulphate, pasturi ng wi th sheep, plowi ng at the 
proper depth, cult ivat i on of row crops, crop 
rotat i on, compet i t i ve crops, cleani ng the 
seedi ng and harvest i ng equi pment and others 
(Bul 211). 
2,4-0 ON SMALL GRAIN 
1946-1949 
In 1946 L. M. Stahler and Lyle A. 
Derschei d, sprayed a wheat f ield si x m iles 
east of Scotland on the Maxwell Hutter i te 
Colony, wh i ch at that t i me was owned by the 
Metropol i tan L i fe Insurance Company. A few 
days later an oats field in  the Tom Vay farm, 
northwest of Scotland, was sprayed. Several 
forms of 2 ,4-0 were each applied at several 
rates of appli cat i on. 
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Treatments similar to those used in 1946 
were applied to oats on the Tom Voy farm in 
1947 , and on the Art Derscheid farm 6 or 7 
miles northwest of Huron. 
Poor weed control was obtained on some 
plots and some crop damage on others. 
Stahler was USDA Coordinator for Minnesota 
and the Dakotas. He arranged for a meeting 
w ith Dr. E. A. Helgeson of North Dakota , Pro­
fessor R. S. Dunham of Minnesota and Derscheid. 
They agreed that there was much to learn about 
the effects of 2 ,4-D on crops and also agreed 
that Dunham would conduct experimentation with 
flax , Helgeson with spring wheat and Derscheid 
w ith oats and barley. 
Differential Responses of Barley 
Varieties to 2 ,4-D 
Derscheid tested Spartan , Plains , Feebar , 
Kindred , Odessa ,  Mancnuria and Barbless barley 
variet ies for their responses to 2 ,4-0 treat­
ment in 1947 , 1948 , and 1949. Experiments 
were conducted on the Field Bindweed Research 
Farm during the first 2 years and on the Hor­
t iculture Farm at Brookings in 1949. 
Ester , amine and sodium salt forms of 2 ,4-D 
were applied at the 5-leaf , fully tillered , 
heading and milk stages of growth. Yield and 
seed viability data were obtained each year. 
Seed weight was determined the last 2 years , 
number of spikes per foot of plot was deter­
mined , and the number of seeds per spike was 
calculated the third year. 
The ester was more toxic to barley , as 
indicated by yield reduct ions and frequency 
and severity of morphological malformations , 
than were the amine or sodium salts. Of the 
two salts the amine caused the formation of 
more abnormalit ies in 1947 , but there was no 
other indication of a difference in their 
effect on yield. 
Sharp yield reduct ions of Plains , Feebar , 
Kindred and Moore in one year and of Barbless 
in al l 3 years resulted from the application 
of the ester suggesting that Barbless , at 
least , and perhaps Moore , were more suscep­
t ible than such variet ies as Spartan , Odessa , 
Manchuria and Tregal. 
Stage of growth was the most important 
single factor affecting injury. Barley was 
most susceptible at the 5-leaf stage followed 
by the heading , fully tillered , and milk 
stages , respectively. There was little or 
no injury at the milk stage. 
The yield of barley in 1949 was closely 
associated with the number of seeds per spike. 
However , the yield reduction of the late 
variet ies treated at the 4-to 5-leaf stage was 
partially caused by a decrease in the number 
of spikes. 
The frequency of morphological malformations 
was increased by the application of 2 ,4-D. 
Vegetat i ve abnormalities and derangement of 
florets were produced at the 5-leaf stage and 
the arrangement of florets was affected at the 
fully tillered stage. Blasting of florets and 
some lodging was caused at the heading stage. 
In this study 195  abnormal spikes were 
selected in 1948 from plants that had been 
treated at the 5-leaf stage. Between 25  and 
30 spikes were taken from each variety--about 
half from ester-treated plots and half from 
plots treated with either the amine or sodium 
salt. Each spike was threshed separately and 
the seeds planted in head-rows in 1949. These 
rows were observed for abnormalit ies and har­
vested. The bulked seed from each head-row 
was planted in a single row in 1950 , and plants 
were again observed for malformed spikes. No 
spike malformations were observed either year , 
indicating that the abnormalities were not 
transmitted to the first or second generation 
of progeny through the seed. 
The yield of barley variet ies was reduced 
by treating at the 5-leaf stage of growth with 
an ester of 2 ,4-D. Seed produced on these 
treated plots and seed produced on untreated 
plots in 1948 were planted in 1 949. Likewise , 
seed grown on untreated and ester-treated 
plots in 1949 was sown in 1950. It was not 
established that the yield of any variety was 
affected by treatment the previous year , indi­
cating that reduced yield was not transmitted 
to the succeeding generation through the seed. 
Differential Response of Oats 
Variet ies to 2 ,4-D 
Derscheid tested Brunker , Trojan , Mindo , 
Richland , Vikota , Tama , Clinton , Bonda and 
Marion oat variet i es for their responses to 
2 ,4-D treatment in 1947 , 1948 and 1949. 
Andrew was added to the study in 1949. Exper­
iments were conducted at the same locations 
as the barley varieties. The same treatments 
were applied at similar stages of growth. The 
same data were obtained with essentially the 
same results. 
Stage of growth was the most important 
single factor. Yield was reduced 1 5  to 20% by 
treating at the 5-leaf stage , 5 to 1 0% at the 
fully tillered and heading stages and little 
or none at the milk stage. "Onion leaf" 
effect was caused by treatment at the 5-leaf 
stage with the ester. 
The yield of oats was closely associated 
with the number of seeds per panicle. 
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Although the ester form of 2,4-D had an effect 
on panicle number and seed- weight, these 
changes were not closely associated with 
yield . 
M indo was the most susceptible variety 
tested, but Marion, Tama, Clinton and Bonda 
were more suscepti ble than Brunker, Trojan, 
Richland and Vikota . Andrew could not be pro­
perly evaluated . 
Oats were more tolerant than barley at cer­
tain stages . Oats yield was not consistently 
affected by the 2,4-D salts, but barley yield 
was reduced at the 5-leaf and heading stages 
of growth . 
Reduced yield of oats was not transmitted 
to the progeny through the seed . 
Physiological and Morphological 
Responses of Barley to 2,4-D 
Two experiments were conducted by Derscheid-­
the first one at Brookings and the second at 
Ames, Iowa--to study the effects of 2,4-D on 
the physiology of barley when applied at dif­
ferent morphological stages of growth . 
An early and late variety of barley were 
each treated with an ester of 2,4-D at nine 
stages of growth .  Plains was used as the 
early variety each year and Wisconsin 38 as 
the late variety i n  1949, but Moore was sub­
stituted for it in 1950 . The 2,4-D was ap­
plied at 3-day intervals beginning at the 4-
to 5-leaf stage, and growing points were dis­
sected to determine the exact stage of growth 
treated .  Yield, seed-weight and number of 
spikes were determined and number of seeds per 
spike was calculated each year, while seed 
viability data were obtained the first year . 
Numerous developmental stages of growth were 
affected by the application of 2,4-D . Each 
stage existed for a relatively short time . 
The most susceptible period of growth 
occurred before the 5-leaf stage, when the 
differentiation of tiller buds was inhibited 
by the application of 2,4-D . The number of 
tillers was reduced, the number of spikes 
decreased and yield greatly depressed . 
A relatively tolerant second period of 
growth extended from the 5-leaf to the early 
boot stage . The heavy application of 2,4-D 
inhibited floral initiation, decreased the 
number of seeds per spike and lowered the 
yield. In a dry year there was a large yield 
reduction at the time of rapid differentiation 
and little or no decrease between periods . In 
a cool year, floral initiation was slow and a 
small decrease in yield was obtained over a 
2-week period. 
A relatively susceptible third period 
existed between the pre-heading and late 
heading stages . Yield reduction was due to 
a decreased number of seeds, which may have 
been the result of an inhibition of embryo 
sac and gamete development, or an increased 
vegetative competition as the result of 
stunting the central culm . 
The most resistant period of growth in 
barley was a post-heading period when relati­
vely heavy applications of 2,4-D did not 
decrease the yield. 
The frequency of morphological malforma­
tions was increased by the application of 
2,4-D . Vegetative abnormalities occurred 
during the first period, while the arrangement 
of florets in the spike was affected in the 
second period, and blasted florets were caused 
during the third period . 
Seed viability was not impaired by the ap­
plication of a heavy rate of 2,4-D at any of 
nine stages of growth . 
2 ,4-D ON CORN 
1946-1947 
Stahler and Derscheid applied 2,4-D to corn 
on six dates in 1946 (June 1 and 1 5, July 1 
and 1 5, fully silked and roasting ear) on the 
Field Bindweed Research Farm . Root malforma­
tions were noted on some plants . 
The next year they sprayed three replica­
tions of nine hybrids at the same location . 
They applied two rates of 2,4-D sodium salt at 
each of two stages of growth--6 inches tall 
and right after layby cultivation when about 2 
feet tall . Five plants from each plot were 
exhumed and examined for abnormalities . A few 
plants of three hybrids sprayed with 1 /2 pound 
of 2,4-D when 6 inches tall were brittle at 
the soil surface and broke off .  The fusing of 
brace roots occurred on some plants of all 
hybrids from at least one treatment, but was 
most prevalent on pl ants sprayed with 1 pound 
of 2,4-D after layby . 
2,4-D ON SORGHUM 
1949-1951  
Stahler and James R .  Hay sprayed 1 3  sorghum 
varieties and 1 3  advanced sorghum lines in 
1949 on the Field Bindweed Research Farm . 
They applied three rates (1/4, 1/2 and l lb) 
each of 2,4-D amine and 2,4-D ester in three 
replications when the crop was 6 inches tall. 
They found no effect on yield of forage or 
grain . 
The next year they sprayed Rancher, Norghum 
and Martin sorghum varieties (early, medium 
and late maturing, respectively) at Brookings . 
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They applied 3/4 pound of 2,4-D ester on 15 
dates. Fi rst treatment was made when plants 
were 10 to 15 i nches h igh ;  the second 2 weeks 
later at the 6- to 8-leaf stage and the re­
mai nder at 3- to 4-day i ntervals. 
All var ieties suffered root inj ury and re­
duced yi eld from treatment on the 2nd to 7th 
dates of treatment--especi ally the 3rd and 4th 
dates. Grai n  yield and the number of ti llers 
were reduced by treatment when 10 to 15 i nches 
tall. Yi eld was also decreased by treatment 
dur ing polli nation. 
Derschei d  repeated the experi ment i n  1951 
except that he om itted Rancher, a forage 
variety. He concluded that the number of 
seeds per head had a direct beari ng on grain 
yi eld and that both were least affected by 
2,4-D when appli ed duri ng head ing or after 
poll i nation. 
EFFECTS OF HERBICIDES ON 
SOIL MICROORGANISMS 
1948-1950 
Ei ght herb ic i dal chemicals were studied by 
Donald E. Kratochvil. They were an am i ne salt 
of 2,4-D at four rates ranging from 1 to 4 
pounds per acre, 2,4, 5-T at rates of 1 to 16 
pounds, sodi um salt of pentachlorophenol (PCP) 
at 2 to 16 pounds, sod i um salt of trichloro­
aceti c  ac i d  (TCA) at 10 to 150 pounds, i sopro­
pyl-N-phenylcarbamate (IPC) at 4, 8, or 16 
pounds, 2 d ichloralurea at 2 to 8 pounds, 
sod i um 2,4-dichlorophenyl "cellosolve"  sul­
phate at 1 to 8 pounds and di sod i um 3,6-
endoxohexahydrophthalate (Endothal) at 1 to 
8 pounds per acre. All rates were calculated 
on an acti ve ingredient bas i s. 
Each rate of each herb ic ide was applied to 
100-gram soil  samples, conta in i ng 35% moi s­
ture, in  Erlenmeyer flasks and incubated in a 
constant temperature water bath at 30.5°C. 
Followi ng a short period of i ncubation to 
acti vate microorganisms, the flasks were 
closed and i ncubation conti nued. 
Determ i nati on of gas pressure evolved 
through the act iv ity of the soil  borne bac­
teria  and fungi were made after 52, 56 or 60 
hours of incubat i on wi th a mercury manometer. 
Relative effect of the several chem icals at 
the various rates of appl icati on was estab­
l ished by analyzi ng data comparing gas pres­
sure ev olved from treated soils, wi th si m ilar 
determ inati ons recorded for untreated soil. 
The ei ght chem i cals fell into three cate­
gories. Si gni fi cant reduction in soi l  micro­
b ial acti v ity was caused by PCP, IPC and di ­
chloralurea, but TCA caused an even larger 
decrease. 
No si gn i fi cant influence on relative micro­
organi c  acti v i ty was ind icated by 2,4-D, 2,4, 
5-T or Endothal at the rates of treatment in­
cluded in the study. 
A sti mulatory effect on m icrobi al activ i ty 
was ind icated by sodi um 2 ,4-dichlorophenyl 
"cellosolve"  sulfate. The degree of sti mula­
tion increased wi th i ncreases in amount of 
chem i cal applied. At 8 pounds per acre the 
i ncrease was si gni f icant. 
Kratochvi l ' s  report may be the first paper 
on weeds from South Dakota to be published in  
a scienti fi c journal. It was one of  the fi rst 
papers pri nted in  W��df.,, the journal of the 
Assoc iat ion of Regional Weed Control Confer­
ences that eventually became the Weed Science 
Society of America. H i s  paper appeared on 
pages 25-31 i n  Vol. I, No. 1. 
AERIAL APPLICATION OF 2,4-D 
1952-1954 
Dur ing the late 1940s most 2,4-D appli ca­
t i ons were made in 40 or more gallons of water 
per acre. For fi eld applicati on, thi s  was at 
least 0.8 of a barrel of water per acre. 
Sprayers were avai lable that would accurately 
d istr ibute as li ttle as 5 to 10 gallons per 
acre and farmers wanted to use lower volumes. 
At the same ti me pi lots were mounti ng sprayer 
equ i pment on the ir light planes. Most only 
carried a pay load of about 60 gallons. They 
were equ i pped to apply one gallon of spray per 
acre. In fact, 168,000 acres of small gra in, 
includi ng 120,000 acres of wheat, were 
aerially sprayed in  1953 wh i ch was s im ilar to 
the acreage sprayed for the previous 2 or 3 
years. Many of them were us i ng diesel oil 
i nstead of water as a carrier. 
Sprayi ng recommendati ons obvi ously did not 
meet the ir  needs. It was necessary to learn 
more about the applicati on of 2,4-D i n  low 
volumes of carrier, wi th an airplane and wi th 
o il  as a carrier. Standard O il  Co. sold 2,4-D 
and diesel oil and agreed to furni sh the her­
b ic ide, the oi l and funds for graduate assi s­
tantshi ps. 
Ke ith E. Wallace conducted a prel i m i nary 
experi ment on the Ike John Ranch near Strool 
i n  1952. A year later a larger experi ment was 
conducted at Strool and at Huron. 
The 1952 experi ments included one 2,4-D 
formulation on dupl icate 1- by 5-rod plots, 
for ground and 45-foot by 5-rod plots for air. 
The 1953 experi ments included two formulati ons 
on quadrupl icate plots. 
In 1954 Russel L. Nash conducted si m ilar 
experi ments at both Strool and Huron. S i x  
replicati ons were used on plots 20- by  80-feet 
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for ground and 50- by 60- feet for ai r app l i ca­
t i on s .  
T o  compa re v ol umes and carri er  1 /3 pound 
per ac re of a 2 , 4-D ester wa s app l i ed by ai r­
p l ane i n  1 /2 to 5 ga l l ons  of water  or 1 /2 t o  
5 ga l l on s  o f  oi l per ac re .  
T o  compare formu l at i ons and method o f  ap­
p l i cat i on ,  two 2 , 4-D  esters were app l i ed i n  
1 953 a t  four  rates ( 1 /8 t o  3/4 pounds per ac re ) 
i n  one gal l on of oi l by ai r and 1 0  gal l on s  of 
water by ground .  I n  1 954 a si ng l e rate of  1 /3 
pound was app l i ed i n  one gal l on of oi l or water 
by ai r and 10 ga l l on s  of water by groun d .  
T h i rty- fou r aer i a l  treatments and 25  g round 
t reatments cov ered 15 acres in 1 95 3 ,  Not qu i te 
1 1  acres were needed i n  1 954 . 
Spray retent i on stu d i es were conducted by 
both Wal l ace and N a s h .  Bl ue dyes were mi xed 
i n  the spray sol ut i on s .  Immed i atel y after 
spray i n g ,  3 square yards of wheat were ha r­
v ested from each pl ot and wa shed wi th 400 
mi l l i l i t e rs of the ca rr ier  ( o i l  or water) used 
i n  the treatment . Sampl es of the wa sh sol u­
t i on were run through a col ori meter to deter­
m i ne  the concentrat i on of the wash  so l ut i on .  
Th i s concentrat i on gav e an i n d i cat i on of the 
amount of spray ret a i ned by the crop . 
A l so at the t ime of treatment a st r i p of 
add i ng mach i ne tape was pl aced ac ross the 
spray path of each  p l ot in wh i c h spray reten­
t i on samp l es we re taken . They serv ed to 
determ i ne  i f  wi nd mov ed aeri a l  app l i c at i on s  
outs i de the desi red area and to i nd i cate the 
un i formi ty of the sp ray pattern . 
At harv est time sunf l ower i n j u ry read i ng s  
o f  O to 4 were recorded and 5 squa re-ya rd­
samp l es of grai n were ha rv ested from each pl ot 
and th reshed . Y i e l d and test we i ght we re 
cal c u l ated . 
Vo l ume of car r i e r  per acre had l i tt l e ef­
fect on yi e l d of wheat , percentage of spray 
retent i on or weed ki l l .  There were no d i f­
ferences between a i rp l ane and ground app l i c a­
t i on s  on ei ther yi e l d ,  percentage spray re­
tent i on or effect on sun fl owers , ev en though 
a i rp l anes produced l a rger dropl ets and d i d not 
appear to g ive  as un i form cov erage . 
There were no di fferences between oi l or 
water  as ca rri ers on yi e l d ,  percentage of 
sp ray retent i on or cont rol of su n fl owers . 
Th ree formu l at i ons  of 2 , 4-D ester had si mi l a r 
effects on wheat yi e l d ,  sp ray retent i on and 
weed k i l l .  
Nash a l so compared aer i a l  sp ray dri ft from 
2 , 4-D ester i n  oi l ,  2 , 4-D ester i n  water and 
2 , 4-D ami ne i n  water .  Potted tomato pl ants , 
used as a bi o- assay ,  were l i ned pa ra l l e l wi t h  
the  wi nd  at 20- foot i nterv a l s for a d i stance 
of 560 feet . A d i fferent set of pl ants was 
used for each  spray mi xture.  An aer i a l  
spraye r ,  A l  Ne l son , sprayed cross wi nd 6 0  feet 
from the upwi nd end of the l i ne of p l ant s .  
The most sev ere damage wa s 1 5  to  2 0  feet up­
wi nd from the center .  Th i s  was the l eft s i de  
of the  pl ane .  P rop wa sh  normal l y  caused a 
heav i e r  depos i t  on that si de .  The dr i ft for 
the ester , whether i n  oi l or water ,  was more 
concent rated 500 feet downwi nd from the center 
of the spray swath than that of the ami ne 260 
feet downwi n d .  
WEED CONTROL IN  CORN 
1 948-1 956 
K ratochv i l  and Dersche i d  app l i ed herb i c i des 
to  corn for weed cont rol in 1 948 on the Ag ro­
nomy Farm at Brook i ngs .  O rtho secondary amy l 
phenol ( d i n i t ro ) and 2 , 4-D ami ne were each 
appl i ed at th ree rates at seed i n g  t i me ,  3 days 
a fter seed i ng and 6 days after seed i ng .  2 , 4-D 
ami n e ,  at th ree l ower rates , and P C P ,  at three 
rates , were app l i ed when corn was 14 i nches 
ta 1 1 .  
The 2 , 4-D d i d  not affect corn yi e l d s  and 
reduced stand of broad- l eav ed weed s when 
app l i ed post-emergence . A rate of 4 pounds 
reduced the stand of foxta i l  about 50% when 
appl i ed 6 d ays after seed i n g .  
I n  1 954 Dersche i d  app l i ed a di n i t ro ,  an 
experi menta l  herb i c ide  Crag EH 1 a nd a mi xture 
of 2 , 4-D and TCA sp rays were di rected to the 
base of the corn at l ayby on the Hort i cu l t ure 
F a rm .  The 2 , 4-D and TCA gav e  95% a n d  4 pounds 
of EH 1 gav e  87% foxta i l  cont ro l . 
By 1 956 many new herb i c i des were av ai l abl e .  
Some were app l i ed to 2- row pl ots pre- emergence , 
others at the 2- l ea f  stage and others at l ay­
by . Good cont ro 1 of fox ta i 1 s and sev era 1 spe­
c i es of broad- l eav ed annua l  weed s  were oba i ned 
by app l yi ng CDAA pre- emergence and cu l t i v ati ng 
a fterwa rd s .  DNBP ( a  d i n i t ro ) was effect i v e  at 
t he 2 - l eaf stage . TCA control l ed foxta i l  that 
was l ess than 6 i nches ta l l  wh i l e  dal apon and 
ATA control l ed it  at l ater  stages of growth . 
Sev era l  urea compounds were not sat i s factory .  
2 , 4-D ON ANNUAL WEEDS 
1 95 1 - 1 953 
Sev era 1 reports i nd i cated that rumi nant 
l i v estock suffered from n i t rate po i son i ng 
after hav i ng grazed forage that had been 
sprayed wi th  2 , 4-D . Howev er , chemi ca l  ana­
lys i s of forage from sp rayed pasture and 
u nsprayed forage outs i de the pasture fa i l ed 
to confi rm that potass i um n i t rate (KN03 ) con­
tent was affected by the herb i c i de 
app l i cat i on .  
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Nev erthe l ess , Dersche i d conducted an ex­
peri ment each yea r  from 1 951 to 1 953 on the 
Hort i cu l t u re Farm in an attempt to l ea rn i f  
the KN03 content of weeds was affected by 
treatment wi th  2 , 4-D . 
P roso mi l l et , foxta i l s ,  wi l d  mustard ,  sma l l 
ragweed , koch i a ,  Ru s s i an th i st l e  and rough 
p i gweed were pl anted in 5- by 5- foot pl ots  i n  
1 951 . 2 , 4-D was appl i ed at rates of 1 /8 ,  1 /4 
and 3 /8 pound per ac re on tr i p l i cate p l ots .  
Samp l es were ha rv ested 3 ,  8 ,  1 4  and 1 9  days 
a fter sprayi ng and anal yzed for KN03 content 
by the Bi ochemi s t ry Depa rtment . 
The exper iment was mod i fi ed i n  1 953 . The 
same spec i es were pl anted but some of the , 
koch i a ,  smal l ragweed , wi l d  musta rd , foxta i l s  
and sugar beets ( one add i t i on ) were each  
p l anted on unfert i l i zed pl ots a nd  on  pl ots 
that were fert i l i zed wi th ammoni um ni t rate .  
I n  genera l there wa s l i tt l e  affect on the 
KN03 content of weed s sp rayed wi th 2 , 4-D . The 
content was essent i a l l y  the same from 3 days 
to 3 weeks after  sprayi ng , but KN03 content 
of weeds growi ng on h i g h  ni t rogen so i l s  wa s 
h i gher on unt reated as we l l  as on sprayed 
weeds . It was h i ghest on the fi rst date of 
samp l i ng and gradua l l y  dec l i ned each  succes­
s i v e  dat e ,  but was st i l l  sev era l ti mes hi gher 
than from unfert i l i zed weeds .  
WEED CONTROL I N  LEGUMES 
1 949-1 959 
K ratochv i l  and Dersche i d  sprayed sweet­
c l ov er underseeded in oats  on the Fi e l d Bi nd­
weed Farm in 1 949 .  Th ree forms of 2 , 4-D and 
2 , 4 , 5-T ester  were each appl i ed at two rates 
when the c l ove r  wa s 6 and 1 8  i nches ta l l .  The 
best c l ov er stands  were obta i ned on pl ots 
sprayed wi th on l y  1 /4 pound of 2 , 4-D ami ne 
when the crop wa s 6 i nches ta l l .  The stand 
was refl ected i n  the 1 950 hay yi el d s .  
Sweetc l over  underseeded i n  both fl ax and 
oats was sp rayed on 5- by 1 5- foot pl ots on the 
Hort i cu l t u re Farm in 1 952 . The chemi ca l s used 
i n  1 949 and MCPA ,  TCA , IPC , C I PC , Endotha l  and 
Se l ect i v e  D i n i t ro were app l i ed when the cl ov er 
was 6 i nches ta l l .  
C I PC and h i g h  rates of Endotha l ,  MCPA , 
2 , 4 , 5-T and di n i t ro reduced fl ax yi e l d s .  The 
d i ni t ro and 1 /2 - pound rates of 2 , 4-D , 2 , 4 , 5-T  
and MCPA reduced oat yi el d s .  Though 1 953 
y i el ds of sweetc l over  ranged from 1 . 6 to 2 . 3  
t on s  per ac re , none were si gn i fi cant ly  di f­
ferent than the yi e l d from un sprayed pl ots .  
Four experi ments wh i ch i n c l uded 1 02 5-by 
1 5- foot pl ots were sp rayed wi th var i ous chem i ­
cal s at Brook i ng s  i n  1 954 . Sweetc l over  was 
underseeded i n  fl ax and i n  oats i n  two experi -
ments and a l fa l fa was underseeded i n  the same 
c rops in two others . Weev i l s  and/or chem ica l s 
k i l l ed the sweetc l ov er on a l l pl ots . The re­
su l ts i nd i cated that a l fa l fa wou l d  tol erate 1 /4 
pound per acre of 2 , 4-D ami ne or MCPA ami ne or 
1 pound of dal pan when the cov er crop was 1 0  
i nches ta l l .  
I n  1 959 a l fa l fa was pl anted at Brook i ng s  
a s  a so l i d  seed i ng and i n  rows . Spray treat­
ments i n c l uded s imazi ne app l i ed the prev i ous 
fa l l  and immed i ately after seed i ng .  2 , -2-
di ch l oropropron i c  ac i d  (da l apon ) and 2 , 4-DB 
were app l i ed seperatel y and in  mi xtu res when 
seed 1 i ngs were 3 i nches ta l l  • Stand ev a-
1 uat i ons  i n  1 960 showed ov er 90% stand from 
a l l treatments except the 1 - to 4-pound rates 
of s i mazi ne app l i ed immed i ate ly  after  seed i ng .  
RESEARCH EQU I PMENT AND TECHN IQUES 
1 946-1 956 
Nei ther the Ag ronomy Depa rtment nor USDA 
owned any sma l l pl ot equ i pment or sprayi ng 
equ i p�ent except for a coup l e of knapsack 
sprayers . I n  1 946 the Metropo l i tan  L i fe I n­
surance Company borrowed a Fargo fi e l d  sprayer 
that was used at Scotl and . The next yea r the 
Peav ey Company brought an especi a l l y  bu i l t  
pl ot sp rayer to South Da kota that was used at 
Scotl and and H u ron . At that t i me Dersche i d  
dec i ded to hav e a fi e l d pl ot sp rayer bui l t .  
A Fargo Foundary Sprayer . 
The oat s  and bar l ey v a r i et i es were pl anted 
w ith  a gra i n  dri l l  at Scot l and us i ng 6- i nch  row 
spac i ngs  i n  1 947  and 12- i nch  spac i ngs  i n  1 948. 
Four 1 2- foot rows were ha rv ested by hand i n  
1 947 , us i ng shears to cl i p  the heads  wh i ch were 
put in paper bags , transported to Brook i ng s ,  
dr ied and th reshed . 
A Jar i  mower wi th 3 - foot s i c k l e  bar was pu r­
cha sed for $228 i n  1 948 .  The si c k l e  bar was 
shortened and a hopper attached to catch  the 
straw from the center two 14- foot rows of the 
4- row pl ots . A bund l e  from each pl ot wa s i n­
serted head fi rst i nto a pa per bag , dri ed and 
threshed in a Keystone thresher that had been 
purchased for $473 . 
The procedure was -the same i n  1 949 except 
that seed i ng wa s done wi th  the 4 - row seeder 
borrowed from the smal l gra i n  breeders . 
A team and 2 - row corn pl anter were borrowed 
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from Tom Voy to plant the corn in  1946 and 
1947. At Brooki ngs, corn was planted by hand 
i n  1948, but the Agronomy Farm 2-row planter 
was used in  1954 and 1956. Sorghum was 
planted w ith a Planet Jr., 1 -row garden crop 
seeder . 
All sprayi ng was done w ith a knapsack 
sprayer unti l 1951. After that date the b i­
cycle sprayer was used . Three nozzles were 
used for 5-foot plots and 4 nozzles for 7- foot 
corn plots . 
I ke John and Walter Ball prov ided the a ir­
planes and did the flyi ng for aer ial appl ica­
ti ons. John also provi ded the tractor, a DC-6 
Internati onal, to pull the tra il  or sprayer for 
ground applicati ons in  1952 and 1 953, but the 
Pony tractor and sprayer were transported to 
the research si tes on the flatbed machi nery 
trai lor in 1954 . 
Aer ial spray ing for weed s in ear ly 1 950s . 
WILD OATS CONTROL 
1958-1960 
W i lford H. Wallace conducted a four-part 
study on methods of controlli ng wi ld oats . 
The fi rst part was to determi ne i f  a parti cu­
lar practi ce would affect the establishment of 
w i ld oats . W ild oats yi eld data were obta i ned 
dur ing 1957 and 1958 and stand data duri ng 
1959 from plots that had been seeded to wheat 
conta in ing wi ld oats seed dur ing 1947 and 
devoted to several types of rotations during 
the interveni ng years. 
The second part, conducted on the Thi stle 
Research Farm, was to determ ine the effective­
ness of several cropp ing and tillage practi ces 
for eli m i nating wi l d  oats by obta in ing yield 
and plant density data from experiments de­
s i gned or i g inally to control Canada th i stle . 
The thi rd part was to compare the effects 
of a duckfoot cultivator, one-way d isk and 
d isk harrow, used i n  m id-September, early and 
late October upon spri ng germ inati on of wi ld 
oats by making ear l y  spr i ng wi ld oats plant 
counts dur ing 1959 . 
The fourth part was to determ ine the effect 
of avadex, 2,6-dichlorebenzonitr ile and car-
byne on wi ld oats and crops of wheat and fl ax 
by tak ing crop yi elds and wi ld oats stand 
counts in experi ments conducted on pri vate 
farms near Castlewood, Wilmot and Cla ire City 
i n  1959 . 
Rotations on the Th i stle Research Farm, 
wh i ch contained corn and clover or 2 or more 
years of grass prevented the establishment of 
w i ld oats, but a rotati on of corn, oats and 
wheat di d not . Cli pp i ng of alfalfa and bro­
megrass the year they were established reduced 
the stand of wi ld oats . Alfalfa and brome­
grass seeded in  mid-August followi ng spri ng 
and summer culti vation was more effective than 
when spri ng seeded. Plowi ng in  October re­
duced the number of w ild oats more than a 
plowi ng in  August followed by culti vati on. 
Plowi ng in September was not consi stent in  
i ts effect. 
Pre-emergence appli cati on of Avadex and 
2,6-di chlorobenzon itr ile controlled wi ld oats, 
but reduced the yi eld of wheat and fl ax. 
Carbyne was most effective i n  controlling 
w i ld oats i f  applied when the weed was between 
the 2- and 3-leaf stages of growth . Wheat was 
tolerant of 1/2 to 1 pound of Carbyne per acre, 
but flax yi elds were reduced by rates of over 
1/4 of a pound. 
WEED CONTROL IN ROW CROPS 
1957- 1970s 
In 1957 the screeni ng of herb ic ides for 
weed control in  corn and soybeans became an 
annual activ ity .  Sorghum was included in  1957 
and from ti me to ti me after that. Sunflowers 
were included after the m id- 1970s. 
The herb ic ides tested in 1957 i ncluded pre­
emergence appli cati ons of si mazi ne, ethyl- N, 
N-di - n  propylth i ocarbamate (EPTC), 2-chloro-
4-6-b is  (ethylamino) s-tr iaz ine (CDAA) and 
CDAA granules and an early post-emergence 
treatment w ith DNBP. Corn and soybeans were 
seeded i n  6-row by 1 1 5- foot plots. One crop 
was put in  each seed box of the used 2-row 
corn planter, purchased in 1957, for $ 148 to 
be used on these plots and for planti ng corn 
on the perennial weed research farms. Each 
plot contained three pai rs of rows (1 corn and 
1 soybean). The bi cycle sprayer di d not push 
Plant ing corn and soybeans a t  Brooking s .  
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eas ily through t he loose soi l so the tra i lor 
sprayer , w ith  a 20-foot boom , was used to 
apply sprays to all si x rows. One pai r  of 
rows was not cultivated , but a 2-row cultiva­
tor was used to cultivate one pai r  twi ce and 
the other pa ir  three t i mes. Sorghum was 
planted i n  a separate experiment. 
None of the herb ic ides caused any damage to 
corn , but soybeans were inj ured by 4 pounds 
per acre of s imazi ne and ki lled by DNBP. Sor­
g hum was inj ured wi th 4 pounds of DNBP. Si x 
pounds of CDAA granules and 4 pounds of sima­
z i ne gave 90% weed control , wh ile 2 pounds of 
si mazine gave 60%. The other treatments were 
unsati sfactory. 
This  system was foll owed for several years 
with corn and soybeans. However , a granular 
applicator was attached to the corn planter i n  
1958 for appli cati on o f  granular forms of EPTC 
and CDAA. Also , dalapon , a grassy weed herbi­
c ide ,  was appl i ed as a di rected spray at the 
base of corn plants on unculti vated plots. 
The use of outlyi ng tests was i ntiated i n  
1958 when sprays of simazi ne ,  EPTC and CDAA 
were applied in corn on the Erv i n  Syverud farm 
10 miles southwest of Canton. 
New herbicides were added to the test each 
year (atrazi ne i n  1959). Plot length was re­
duced to 56 feet i n  order to conserve space. 
In 1959 and 1960 , however ,  Wilford Wal lace 
used the new l y developed logarythmic sprayer 
to apply a wi de range of concentrati ons on a 
single long plot. Though more rates and dates 
of applicati on could be tested on the same 
s ized area , it was dif ficult to accurately 
evaluate the weed control. 
During the late 1950s half of the area used 
for these tests was plowed the next year and 
hal f was di sked. Oats and wheat were each 
planted on half of each tillage treatment to 
determine the resi dual effect of each her­
b icide on a succeeding crop. In 1961 Wallace 
planted severa l  crops (alfalfa , barley , corn , 
f l ax ,  sorg hum , soybeans and fi ax) on the area 
used for screeni ng tests in 1960. 
Effects of Environment on 
Pre-Emergence Applications 
By 1958 i t  became apparent that the amount 
of rainfall and the amount of cultivation 
after the pre-emergence app l ications of her­
b icides had an effect on the results. 
Walter E. Spli ttstoesser correlated results 
obta ined by Derschei d  from pre-emergence appli ­
cat i ans of several rates of CDAA , si mazi ne and 
atrazine , made at Brookings from 1956 to 1961  
and at Canton i n  1958 , w i th greenhouse tr i als. 
Foxta ils were the predominant species of 
weeds. Observati ons were made at weekly inter­
vals for 8 to 10 weeks after treatment to deter­
mine speed of kill and length of resi dual per­
iod. Esti mates of the percentage of foxta i l  
control were made approxi mately 6 weeks after 
treatment and again near September 1 .  Rai nfall 
and temperature data were recorded for 2 weeks 
before treatment and 4 weeks afterwards. 
Spli ttstoesser conducted greenhouse trials 
during 1958 and 1 959. Duri ng the fi rst year , 
400 green foxtail  seeds were pl anted at a 2-
inch depth in greenhouse flats. In 1959 , 15 
grams of seed were mixed with the soil in the 
same flats. Tap water was applied at rates of 
1/2- or 1-acre i nch per acre wi th an oscillat­
ing boom to stimulate ra i nfall. Water was 
applied before applicati on of he rbic i de or 1 ,  
7 ,  14 or 21 days afterwards. Beg i nn ing one 
week later , enough water was appli ed at semi ­
weekly interval s to promote growth of the 
weeds. 
The number of liv ing plants in each flat 
was counted at weekly intervals. A l though 
weeds emerged and grew before the later simu­
lated rai nfall treatments were made many 
plants were ki lled during the week after 1 /2 
or 1 i nch of water was applied. F i na l  counts 
were made 4 to 5 weeks after herb ic ide 
applicati on. 
Water moved CDAA , atrazi ne and simazi ne 
i nto the soil. It leached the herb ic ide i nto 
dry soi l  but the herb ic ide movement was along 
a concentrat i on gradient in wet soil. 
Pre-emergence applicati ons of 4 to 6 pounds 
per acre of CDAA controlled foxta i l  effec­
tively i f  appl ied to warm soil  and i f  normal 
amounts of rai n  fell wi th i n  7 to 10 days. The 
effecti veness of sprays was reduced if applied 
to wet soil , if less than 1/2 i nch of rai n  
fell the fi rst week after applicati on ,  or i f  a 
heavy rai n  fell immediately after application. 
Granules were effect i ve under similar condi­
tions but this effectiveness was not impa ired 
by applicati on to wet soil or by a heavy ra i n  
immediately after treatment. 
Pre-emergence appli cation of 2 to 4 pounds 
per acre of simazine as sprays or granules 
cont ro 1 1  ed foxtail if app l i ed to wet soils , i f  
one inch of rain fell wi thin 15  days after ap­
pli cati on or if 3/4 inch of rai n  fel l during 
each of 2 weeks after treatment. Fair  to good 
results were obtai ned when one inch fell dur­
ing the th i rd week. Under these rainfall con­
d it ions weed control was maintained all summer 
by 4 pounds but larger amounts of rain shor­
tened the period of weed control. 
Rates of 3 to 4 pounds per acre of atrazi ne 
controlled foxta il i f  1/2 to 1 inch of rain 
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fell within 15 to 20 days after application. 
The period of res i dual weed control was 
shorter than for simazine and was reduced 
to a greater extent by heavy rainfall. 
Later Field Tests 
When Derscheid joined the Cooperative Ex­
tension Service on a half-time basis on March 
1, 1960, W. H. Wal lace was in the process of 
completing work for a/M.S. degree, was added 
to the weed research staff. Though the two 
worked together on most activities, Wallace 
did most of the work with ann ual weeds. His 
s uccessor, L. C. Warner, worked exclusively 
with ann ual weeds .  
D uring the earl y 1960s tillage with disk, 
harrow and rotary hoe, was performed to en­
hance activity of pre-emergence application s. 
The trailer sprayer was too cumbersome for 
u se on small plots. Though the wheels could 
be spread far enough to straddle two rows, the 
axle was only about a foot above the ground 
making it impossible to spray corn that was 
much over 14 inches tall. 
A Cu b Farmall Tractor, with the engine 
mounted off center, was obtained in 1962. 
Derscheid and Wall ace had a sprayer built on 
it. An auxilliary motor and pump were mounted 
bes ide the tractor motor. Two 5-gallon alumi­
num spray tanks were mounted over the rear 
wheels ; a larger tank used as a water supply 
and for flushing the system was located behind 
the seat ; a speedometer was attached to a 
front wheel ; and a 6- nozzle, 10-foot boom was 
built that could be mounted in front of the 
tractor or under it. This machine was more 
maneuverable than the larger sprayer and could 
be used to spray three rows at a time. By 
closing some nozz les, narrower plots could be 
sprayed. 
After it was learned that corn would tol­
erate some herbicides that killed soybeans, 
the two crops were put in separate experi­
ments and fewer herbicides were used in 
soybeans. The new tractor sprayer made it 
possible to spray at later stages of growth 
and more dates of application were included 
in the tests. 
In 1963 Warner established the Southeast 
South Dakota Experiment Farm as a permanent 
location for screening herbicides for weed 
control in corn and soybeans. He also modi­
fied the tractor sprayer. He replaced the 
auxilliary motor and pump with an air com­
pressor and replaced the larger water tank 
with four 2- to 3-gallon cylinders which were 
u sed as spray tanks. Air pres sure was used, 
as on the bicycle sprayer, to force spray from 
any one of the cylinders to the boom. 
Derscheid left the weed project J uly 1, 
1964. At that time the weed budget from state 
and federal funds totaled over $60,000 which 
financed all the research work except for the 
chemicals which were provided by the various 
man ufacturers. However, the amount of state 
and federal fu nds for weed research began to 
diminish. The position of weed physiologist, 
held by John Dosland, was discontinued in 
1967. The Assistant Agronomist position, held 
by Wallace and his sucessors, was downgraded 
to Assistant In Agronomy in 1969. 
The perennial weed control program was all 
but discontinued. Under the leadership of J. 
Stritzke and W. E. Arnold, the screen ing of 
herbic ides was increased and became a major 
weed research activity partially because they 
had to rely on grants from chemical companies 
for part of their finances and they conducted 
research that was of mutual interest to them­
selves and the granters. 
Warner, Stritzke and Arnold all had the 
responsibility of teaching a course in weed 
control. Arnold, because of his excellent 
teaching was ass igned other courses as well 
and became a half-time teacher and half-time 
weed researcher. 
During the 1970s screening trials were 
conducted ann ually on the Agronomy Farm at 
Brookings, the Southeast South Dakota Ex­
periment Farm near Beresford, the Northeast 
Mobile Research Farm near Watertown and the 
James Valley Research and Extension Center 
near Redfield as well as at several West River 
locations. At the four permanent research 
locations, personnel at the site performed 
seeding and cultivation operations. 
The budget from state and federal funds 
dropped to $19,000 in 1975. At that time W. 
E. Arnold wrote : 
" Herbicide testing is financed by commer­
cial compan ies who want their experimental or 
commercial herbicides tested under South 
Dakota condition s. More than 500 different 
chemicals have been tested from 1950 to 1974. 
Each chemical is applied at different rates 
and dates of application to different weeds 
and kinds of crops or even different varieties 
of a crop to determine its effectiveness for 
weed control without damage to the crop. 
Thu s, a large number of individual plots are 
sprayed each year and the effects assessed. 
For example, about 10,000 plots were sprayed 
in 1974. 
"Most commercially- sold herbicides are 
developed for conditions in the more humid 
states where herbicide sales are largest. 
Many application rates of herbicides are 
higher in more humid areas than have been 
-317-
found to be necessary in  South Dakota. In 
addit i on, some chemicals recommended in  more 
humi d  areas are ineffective in  South Dakota so 
the ir  use by South Dakota farmers i s  reduced 
by the testi ng program. 
"The testi ng program determ i ned wh i ch her­
b i cides were effective for use in  South 
Dakota. It determ ined the amount needed, the 
best date of appli cation, the effects on crops 
and wh i ch weeds were controlled." 
Though major emphas is  was placed on her­
b ic ide testi ng, many other weed problems were 
studied by var ious graduate students. 
COMPETITIVE EFFECTS OF WILD BUCKWHEAT 
James D. Arnold in 1964 and 1965, studied 
the effects of d i fferent durati ons and inten­
sit ies of w ild buckwheat on spri ng wheat in  
three experi ments--two in  the greenhouse and 
one in the fi eld. 
In the greenhouse, three wheat plants were 
grown in  pots wi th zero, three, si x, and ni ne 
w i ld buckwheat plants per pot for peri ods of 
20 to 80 days i n  one study and 10 to 80 days 
in  the second. W heat plants were harvested 
after 83 to 85 days and several types of data 
were obta i ned for each experiment. 
A pot culture study also was used to study 
the competi ti ve effects on wheat leaf area 
and vegetative dry weights 1vhen grown on four 
levels of weed densi ty and four levels of fer­
ti l ity. Vegetative dry we ights were obta ined 
and leaf areas were estimated. 
The competi ti on from wi ld buckw heat reduced 
total plant weig ht, vegetative dry weight, 
number of kernels, and kernel wei ght of the 
wheat. 
Plant he i ght, number of tillers, and days 
requi red to reach anthesi s  of wheat were not 
greatly affected by wi ld buckwheat competi ­
tion. 
Reducti on in  area of wheat leaf was direct­
ly related to the densi ty of weeds and the 
length of the peri od of competi tion. For most 
factors, however, the period of competi ti on 
was more important than weed densi ty. Wheat 
suffered most from buckwheat competi ti on ex­
tended past 10 days. 
O I LS AS HERB ICIDE CARRIERS 
In 1965 K. R. Frost, Extensi on Weed Spe­
c ial ist, sprayed sorghum post emergence wi th 
atraz i ne in  diesel oil. Prev iously, it had 
proven to be ineffective when appl ied post 
emergence, but when m ixed w ith  water and 
applied pre-emergence, i t  ki lled many annual 
weeds. Frost showed that atrazi ne was also 
an effecti ve herb ic ide when appl ied post 
emergence i f  oil was used as a carrier. 
K . R .  Fro st  applying granu lar herbic ides pre­
emergenc e  on county  row crop demonstrat ion 
plot s in m id-1 9 60s . 
James A. Peacock conducted an extensi ve 
study from 1967 to 1970 to learn more about 
oils and how they affected post emergence 
spray appli cati ons of herbi ci des. Two major 
problem areas were investi gated. 
The fi rst dealt wi th speci fi c  physi cal and 
chemical properties of oi ls as they were asso­
ciated with phytotoxic ity and enhancement of 
herb ic idal activity, wh ile the second dealt 
w i th fol iar penetrati on as a possi ble mecha­
n ism of enhancement. 
Si mple correlati on and multi ple regressi on 
analyses were conducted for spec i fi c  proper­
ti es of mi neral oils appl ied to green foxtai l 
and gra in  sorghum as 5% oi l in water emul si ans 
wi th and w ithout 2 pounds per acre of 
atrazi ne. 
Si mple correlati ons identi fied ind iv idual 
oil properties important in  explai n i ng dry 
wei ght variab il it ies, but these si ngle proper­
ties generally accounted for only a small por­
t ion of the total dry wei ght variab il ity. 
Analyzi ng eight oil properties by multi ple 
regressi on analyses showed that the properties 
most h ighly associated w ith  atrazi ne enhan­
cement included d istillati on temperatures, 
pour poi nt, viscosi ty, viscos ity index, re­
fractive index and fl ash poi nt. 
Phytotoxic ity of oil alone was assoc iated 
w i th increased aromati c  contents and decreased 
unsulfonated resi due values. These fi ndi ngs 
were sl ightly altered when natural (crop) oils 
were included wi th the mi neral oils due to 
i nherent di fferences in the properties of the 
types of oi ls. 
Several oi ls used as 5% oi l/water emulsi ons 
si gni fi cantly increased the herb ici dal acti ­
v ity of atrazi ne on foxtail  and sorghum when 
compared to atrazi ne in water alone or wi th 
0.1% surfactant. Penetrati on of l 4c from 
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atraz i ne and d i camba through astomatous l ea f  
su rfaces o f  Tradescant i a  wa s g reater wi th a n  
oi l -water emu l s i on than wi th a 0 . 1% su rfactant 
sol ut i on .  Most of the rad i oact i v i ty was 
l ocated bel ow the treated l eav es of Trades­
cant i a  pl ants 1 day after treatment but accu­
mu l at i on in the pl ant parts abov e treated 
l eav es i ncreased by the 6th day . 14c - l abe l ed 
mi neral oi l pen et rated and trans l  ocated i n  the 
T radescant i a  pl ant s .  Uptake of 14c from the 
oi l i nc reased from 20 to 57% i n  the fi rst 6 
days after treatment .  L i tt l e  add i t i ona l  
uptake was noted i n  1 5  days . 
Measu rements of CO2 uptake by sorghum 
rev ea l ed that photosynthes i s  was compl ete ly 
i n h i b i ted 1 . 5 hours  after treatment wi th at ra­
z i ne i n  oi l -water emu l s i on .  
Max i mum penet rat i on of 1 4c - l abel ed herb i ­
c i des through i so l ated astomatous cut i c l es o f  
apri cot l eav es occurred at wa rm rather than 
co l d  temperatures when wax was remov ed from 
l ea f  surface pri or  to treatment . It penetrated 
from the a i r si de of the cut i c l e to the meso­
phyl l s i de rather than in the rev erse di rec­
t i on .  It penet rated more rap i d l y  when the 
herb i c i des we re appl i ed in oi l enu l  s i ons  than 
when app l i ed in water wi th 0 . 1% su rfactant . 
Penet rati on of 1 4c from d i camba was more rapi d 
than absorpt i on of 14c from at raz i ne .  
Autorad i og raph i c  stu d i es us i ng i so l ated 
astomatous apri cot cut i c l es showed that 
cut i c l e  area s ov er vei ns  were preferred si tes 
of ent ry for 1 4c from oi l s  i n  both pu re and 
emu l s i fi ed fo rms and for 14c from d icamba 
rega rd l ess of ca rri er  type . No preferred 
s i tes of penetrat i on were found i n  cut i c l e 
a reas di rect l y abov e an i nd i v i dua l  cel l 
whether the underl yi ng  cel l was i n  a vei n 
or non-v ei n area of the l ea f .  
Weed Commit t ee 1967-70: (st and ing )  L . A .  Der scheid 
and F . C .  West in co-cha irman ; (sit t ing ) E . E .  
Sand er son, Ex t en s ion c r op s : L . J .  Wrag e ,  Ex t ens ion 
weed s :  and J .  S t r it z ke ,  weed researc h .  
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CHAPTER XXXVI 
PLANT PHYS IOLOGY 
P l ant P hys i o l ogy became an act i v i ty i n  the 
Ag ronomy Department in 1 956 when the U SDA sta­
t i oned pl ant phys i o l og i st Char l es R. Swan son 
at SDSC . Though others had taken pl ant phy­
s i ol ogy cl asses , Swanson was perhaps the fi rst 
staff member actua l l y  tra i ned in the fi e l d .  
H i s  ass i gnment was t o  study the phy s i ol ogy of 
a l fa l fa . Dona l d  G .  Kenefi ck , i n  1 959 , became 
the f i rst state emp l oyee tra i ned i n  pl ant phy­
s i o l ogy and C .  Dean Dyb i n g ,  another U SDA 
p hys i ol og i st ,  i n i t i ated a fl ax phys i o l ogy pro­
j ect i n  1 960.  
I n  1 961 , J ohn Dos l and was emp l oyed on the 
weed proj ect wi t h  funds from a spec i a l  federa l 
appropr i at i o n .  He stud i ed the phys i ol ogy of 
l ea fy spurge wi t h  emphas i s on the subterra i n­
ean pa rts . 
Gera l d  Lope r ,  another USDA phys i ol og i st , 
rep l aced Swanson i n  about 1 962 and  was l ocated 
at SDSU for sev era l yea rs duri ng the 1 960s .  
Personnel 
Staff Members 
D r . C. R .  Swanson (USDA ) 
D r .  D .  G .  Kenefi ck 
P .  M .  Seev ers * 
D r .  C .  D .  Dyb i ng (USDA ) 
D r .  J .  Dosl and 
D r .  G .  Loper (USDA ) 
D r .  A. K .  Hu ff ** 
G raduate Students 
Anthony A .  Sa l omi Ph . D .  
Aurora Sa l azar  Ph . D .  
C l ay G .  John son Ph . D .  
Ray Sze Chung Wong Ph . D .  
Patr i c i a  Franke M . S .  
Thomas K .  Bl ake M . S .  
1 956- 1 960 
1 959-
1 960- 1 962 
1 960-
1 96 1 - 1 968 
1962- 1 966 
1 975-1 976 
1 966-1 968 
1 970- 1 972 
1 969- 1 972 
1 9 7 1 - 7  /75 
1977-1 978 
8/79-
*Ass i stant in Ag ronomy 
**Post-Doctora l Research Assoc i ate 
IH NTERHARDI NESS 
D .  G. Kenefi ck was emp l oyed , i n i t i a l l y ,  
w i th federa l  fun d s .  They were obta i ned by a 
crop phy s i o l ogy resea rch corrvni ttee composed of 
one sc ient i st from each  of the 1 3  Experi ment 
Stati ons i n  the North Cent ra l States . Funds 
we re al l ocated to the commi ttee to study the 
phys i ol ogy of wi nter ha rd i ness . I t  dec i ded 
that stud ies  shou l d  be conducted wi th wi nter 
wheat and that SDSC wou l d  be a good l ocat i on .  
The fol l owi ng i n formati on was conta i ned i n  
the notes  compi l ed i n  1 976 by E .  M .  Wh i te for 
the bi centenn i a l  benchmark publ i cati on . 
E .  M. Wh i te 
One of the cr i t i ca l  per i ods for surv iv al of 
wi nter wheat i n  the Northern G reat P l a i n s  i s  
the bri ef  warm spel l of l ate wi nter .  D i sti n c­
t i ons between ha rdy and l es s  ha rdy cu l t iv ars 
i s  regarded as be i ng pa rt i a l l y  rel ated to the 
deg ree of mer i stemat i c  act i v i ty i n i t i ated 
dur i ng  these per i od s .  E a r ly  growth i n i t i at i on 
i s  fata l , i f  fol l owed by sev ere freez i ng con­
di t i on s .  Th i s  g rowth i s  i n fl uenced by mo i s­
ture , temperature and photoper i od .  A s l ow 
respon se i s  v i ewed as a des i r ab l e  feature of 
ha rdy pl ants , in wh i ch format i on of growth  
i n i t i al s i s  del ayed unt i l the ri s k  of  im­
pend i ng frost i s  pa st (Kenefi c k ) . 
The process of sel ecti ng  ha rdy pl ants i s  
s u rmi sed , therefore , a s  fav ori ng those wi t h  a 
l onger growth response t i me .  Howev e r ,  such 
pl ants a l so yi e l d  l ess gra i n  wh i ch may be c l o­
se ly  re l ated to the i r photoper i od response .  
T he  extent to  wh i ch yi e l d ,  ha rd i ness a nd  pho­
toper i od range are rel ated in wheat cu l t i v ars  
has yet to  be  determi ned . These observ at i on s  
po i nt to a poss i b l e  di c hotomy con front i ng  
wheat breeders sel ect i ng ha rdy pl ants 
( Kenefi ck ) .  
An add i t i ona l  cont rol l i ng factor i s  that of 
av ai l ab l e so i l  moi sture .  It is suggested that 
wi nter wheat is more successfu l l y  g rown i n  
western than eastern South Dakota because of 
d i fference in soi l moi sture .  W i th i n certa i n  
c ri t i cal l i mi ts , the l owered so i l  mo i sture of 
the western reg i on funct i on s  as a l i m itat i on 
on these dev el opmental  processes duri ng un sea­
sonab l e  wa rm per i od s .  Ev en i n  th i s  reg i on ,  
l oca l i zed depress i ons  i n  wheat fi e l d s  fre­
quent l y  hav e the greatest wi nter- k i l l ,  aga i n  
suggest i ng that so i l  moi sture l ev el i s  cri t i ­
cal  to su rv iv a l . SDSU c rop phys i ol og i sts 
bel i ev e  that an understand i ng of factors con­
tro l l i ng meri stemat i c  act i v i ty in wheat pl ants 
i s  important to sel ect i ng  hi gh yi e l d i ng ha rdy 
wheat and to the ev entua l  dev el opment of tech­
n i ques for regu l at i ng growth responses of 
p l ants (Kenefi ck ) .  
FLAX PHYS I OLOGY 
C. D .  Dyb i ng was emp l oyed to study the phy­
s i ol ogy of fl ax.  Hi s respons i b i l i t i es were 
broadened i n  the mi d- 1 970s to i nc l ude al l oi l 
c rops-- fl ax , soybeans  and sunfl ower s .  
Agr icu l tura l  Research Serv ice  personnel at 
SDSU hav e determ i ned i n  cooperat i v el y  funded 
research that fl ax growth and yi e l d are con-
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t ro l l ed by a i r and so i l  temperatures , l i g ht 
i nten s i ty ,  day l ength , moi sture st ress , cu l ­
t ural  med i um ,  carbon di oxi de content of the 
a i r ,  and n i t rogen av a i l ab l e  for growt h .  Cool 
a i r temperatu re is pa rt i cu l a r ly  i mportant for 
h i g h  o i l content and qua l i ty ,  whereas adequate 
moi sture and nutr ient suppl i es are cri t i ca l  
for  hi g h  yi e l d s .  Ev en i n  opt i mum env i ronmen­
ta l  cond i t i on s ,  each  pl ant ha s numerous fl ower 
buds wh i c h  fa i l  to dev el op and produce seed . 
Cu rrent tests wi l l  show whether hormonal pl ant 
regu l ators can be used as sprays to i n c rease 
the l ength of ti me the pl ants fl ower and set 
seed and thus i n c rease yi e l d (Dybi ng ) .  
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CHAPTER XXXV I I 
EXTENS ION AGRONO"lY 
Research information about South Dakota agri­
culture becomes valuable when it is used to in­
crease the efficiency of agriculture on farms 
and ranches . This information is � sseminated 
by classroom teaching and Extension activities .  
The Extension staff prepares and releases radio 
and television programs, newspaper and magazine 
articles, fact sheets and circulars . In addi­
tion, they participate in many local educational 
programs and field days primarily organized by 
county agents . Research results from studies in 
other states and countries also are interpreted 
by Extension staff for use in South Dakota . 
The information in this chapter was obtained 
from annual reports (most on microfilm) by Ex­
tension specialists, " Half Century of Progress 
of South Dakota Crop Improvement Association," 
written by Jason S .  Webster in 1954 (JW), "His­
tory of South Dakota 's Conservation Districts," 
written by Leona rd L .  Ladd in 1969 (LL) , "Hi s­
tory of Extension" written in 1977 (Ext), other 
Extension reports and personal memories .  
Early Extension Activities 
Crop production was the topic of Extension­
type bulletins published by the Agricultural Ex­
periment Station as early as 1889 . During that 
year the State Legislature passed a law provid­
ing for Farmers ' I nsti tut es and farmers began to 
call on instructors at the South Dakota Agricul­
tural Col 1 ege for assistance with their i nsti tu­
te programs (A-91) . Irrigation was specified as a 
topic in 1894 when the legislature made its first 
appropriation for the institutes (A-92). It seems 
logical to assume that other agronomic topics 
also were included on the programs . John S .  Cole 
was active in Extension-type activities as early 
as 1906 and Clifford Willis as early as 1910 . 
After A .  N. Hume became Head of Agronomy in 
1911, there seems little doubt that he encourag­
ed Agronomists to conduct educational programs . 
He said : "Knowledge is not kn owl edge until it 
i s di ssemi nated . "  In 1912 he suggested that 
demonstrations be conducted to show new farming 
techniques to farmers (Bul . 139) . 
Hume served as the first County Agent Leader 
from 1913 to 1915 . During this period J .  G .  
Hutton, Manley Champlin and Mathew Fowlds were 
also active in Extension-type activities .  
EXTENSION SPECIAL ISTS 
1920-1981 
Crops 
Manley Champlin 
Ralph E .  Johnston 
Rex Bankert 
U .  J. Norgaard 
Elmer E .  Sanderson 
Ra 1 ph A. Cline 
Dr. Lyle A .  Derscheid 
Dr . Robert Hoeft* 
Dr . James R. Johnson* 
J. Duane Colburn 
Dr . Robert Pylman 
Dr . Donald J .  Reid 
Clair E .  Stymiest* 
Soi 1 s 
Ralph E .  Hansen 
Leona rd L .  Ladd 
Raymond L .  Venard 
Merle E .  Switzer 
R .  Gene Gresham 
Clarence Nelson 
Ed J .  Wi 1 1  i amson 
Lloyd E .  Davis 
Reinder Mesdag 
Robert I .  Papendick 
Edward L .  Langin 
Earl P .  Adams 
Ed J .  Wi 1 1  i ams on 
Robert P .  Schaper 
James R. Gerwi ng 
Weeds 
Leonard L .  Schrader 
Lloyd R .  Wilson 
Keith E .  Wallace 
Kenneth R .  Frost, Jr . 
Robert Parker III 
Leon J.  Wrage 
Clair E .  Stymiest* 
Watershed-Flood Control 
Joseph T .  Paulson 
Potatoes 
John Noonan** 
Pathol ogy 
A total of 39 specialists includes 14 soils, Dr . Leon S .  Wood 
12 crops and seven weed speci a 1 i st s, two entomo-
1 ogi sts, one pathologist and one specialist each Irrigation 
for watershed development, potatoes, irrigation 
and integrated pest management .  Paul D .  WeeldreyerX 
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1916-8/31/1920 
9/l/1920-6/30/1938 
6/30/1937-12/31/1938 
2/16/1939-8/31/1958 
7/l/1945-6/30/1973 
l l/l/1949-6/30/1972 
3/l/1960-7/15/1979 
7/l/1972-11/15/1973 
5/l/1974-6/30/1978 
7/l/1973-6/30-1975 
7/l/1973-6/30/1975 
8/l/1975-8/31/1981 
7/5/1978-
l l/10/1938-4/30/1944 
7/l/1944-9/30/1956 
l l/20/1945-11/15/1946 
10/l/1951-11/14/1957 
9/l/1955-3/9/1957 
7/1/1956-1957 
5/l/1957-9/30/1962 
l/l/1957-1/31/1963 
3/15/1958-4/15/1959 
4/l/1959-10/14/1959 
l l/l/1962-6/30/1967 
2/16/1963-6/22/1978 
7/l/1967-4/30/1979 
l/15/1979-12/31/1980 
11/1/1980-
7/l/1948-6/30/1951 
l/l/1952-6/30/1954 
7/l/1954-4/30/1961 
9/l l/1961-10/31/1966 
6/19/1967-8/19/1969 
10/l/1969-
7/5/1978-
12/l/1954-6/30/1962 
7/l/1949-6/30/1962 
4/4/1962-
8/15/1978-
Entomol ogy 
D r .  Ben H .  Kantack 
D r .  Wayne L .  Berndt 
7/l /1 963-
12/1/1 964-
I ntegrated Pest Management 
F l oyd F .  Wi edmei er  
*Located at  Ra pi d Ci ty 
**Located at Watertown 
XLocated at Pi erre 
6/1 6/1 978-
Extensi on Secretari es 
The l i st of Extensi on personnel wou l d not 
be  compl ete i f  the  sec reta ri es were not i n­
c l uded . They performed a vari ety of tasks to 
assi st speci a l i st s .  Sec reta ri es were recep­
ti oni st s by tel ephone and for c l i ente l e ( fa r­
mer s ,  seedsmen , ferti l i zer  dea l ers , chemi ca l  
company representati v es , state and federal 
empl oyees and others ) . They typed l etter s ,  
repo rts a n d  manuscri pt s fo r publ i cati ons ; 
mi meographed and xeroxed reports ;  p repa red 
v i sua l  ai ds ; ca l cu l ated yi e l ds from demonstra­
ti on pl ots ; l eft thei r desks to hel p run the 
state crop show; and many other tasks . The 
fo l l owi ng i ncomp l ete l i st i nc l udes three sec­
reta ri es  who serv ed the crops and weed spe­
ci a l s ( A )  and two wo rked fo r the soi l s  spe­
ci a l i st s ( S )  and were i n  separate offi ces . 
After  J u l y  1 ,  1 960 , they were i n  the same 
offi ce .  One wa s t he head sec retary* and the 
other an assi stan t .  
Gert rude V a n  Maanen ( A )  
Al i ce Stern Lunden ( A )  
Carol Sch l ueter ( S ) 
Lo retta Tanberg ( A ) *  
Jean Dobbs ( S )  
Mar lys Cunni ngham* 
Ruby Enevo l d son 
Sharon Rymerson-Di ebert* 
Ma ri anne Gomez 
Ma ry Lou St . C l ai r 
Verna Mae Van Maanen* 
Marsha DeWi tt 
Rebecca Owens  
Pamel a Ponto C l ark 
Di ane Rei fschnei der 
D i  ane Bueh re 
G l enda Stewa rt 
She l l y  Schro l l 
Pat ri ci a Sv ennes 
Peggy Bennett 
l / 1 /51 - 1 1 /1 6/51 
7/1 /55-6/30/56 
7/1 /56-5/31 /57  
10  /24 /5 7 -5  /31 /61 
6/1 /58-6/30-61 
6/1 /6 1 -3/3 1 /61 
7/1/6 1 - 7/31 /66 
3/26/62 - 1 1  /30/67 
9/1 /66-2/1 3/70 
12/1 967-10-1 969 
l /1 9/70-
4/1 /70-1 1 /2/70 
1 1 /2/70-7 /24/72 
8/1 /72-1 0/1 5/76 
10 /1 8/76-8/31 /77 
9/1 /77-7  /1 5/81 
8/1 5/80-1 /30-81 
7/28/80-2/2 7-81 
3/26/81 -1 0/9/81 
5/1 8/81 -
GROWTH AND DECL I N E  OF EXTENSION AGRONOMY 
At fi rst a l l Ag ronomy Extensi on programs 
were hand l ed by one pa rt- ti me person but as 
ti me passed and more technol ogy wa s deve l oped 
by resea rch , more speci a l i sts were empl oyed . 
As the number i nc reased , ti t l es changed and 
the degree of speci a l i zati on a l so i nc reased . 
Expansi on i n  Crops and Weeds 
Col l ege cata l ogs  l i st Man l ey Champ l i n as a 
researche r ,  i n st ructo r and pa rt ti me crops spe­
ci a l i st i n  1 91 7-8 and crop and soi l speci a l i st 
i n  1 9 18-9  and 1 91 9-20.  
Ra l ph E .  Johnston , a 1 916  g raduate of SDSC , 
became the fi rst fu 1 1 - ti me Ex  ten si on Ag rono­
mi st on September 1 ,  1 920 .  He wa s the l i nk 
between research staff and fa rmers fo r such 
topi cs  as c rop producti on , v a ri ety sel ecti o n ,  
soi l s ,  ferti l i ze r ,  pl ant di seases and weeds .  
Du ri ng  hi s 1 8-yea r tenure , he i ni ti ated sev­
era l  prog rams sti 1 1  bei ng fo l l  owed . 
Rex Bankert became J ohnston ' s  assi stant i n  
193 7 .  Bankert had been responsi b l e fo r the 
routi ne fi e l d  work on the Ag ronomy Farm du ri ng 
the ear ly  1 930s .  Both J ohnston and Bankert 
resi gned i n  1 938.  
R . E .  Johnston U .  J .  Norgaard in 1 94 0  
U .  J .  Norgaard taught vocati onal ag ri cu l ­
ture at Sa l em duri ng the 1 920s and serv ed as 
Su l l y  County Agent for more than 12 years be­
fore becomi ng Extensi on Agronomi st i n  1 93 9 .  
Though rea red i n  Wi sconsi n ,  h e  understood the 
agri cu l t ure of South Dakota and the peopl e .  
He wa s Exten si on Ag ronomi st for more than 1 9  
yea rs . Under hi s l eadershi p many new prog rams 
were i ni ti ated . 
Two Assi stant Ag ronomi st s ,  El mer E .  Sander­
son and Ra l ph A. C l i ne were added to the sta ff 
i n  1 945 and 1 949 to expand prog rams i n  c rop 
producti on , soi 1 ferti l i ty , p 1 ant di  seases , 
c rop i n sects and weed cont rol . Sanderson wa s 
prev i ous l y  Agronomy Farm Foreman fo r 7 years 
and county agent i n  Roberts County for 4 
yea rs .  C l i ne had taught vocati onal  ag ri cu l ­
ture and serv ed as an SCS Research P roj ect 
Superv i sor i n  Montana before the SCS trans­
ferred hi m to SDSC i n  1 946 . Though thei r 
ti t l es changed twi ce , the l ength of serv i ce 
i n  the same posi ti on wa s a l most 28  years for 
Sanderson and wel l ov er 22 for  C l i ne .  
Leonard L .  Sch rader ,  who had worked i n  the 
Seed Laboratory as an undergraduate and serv ed 
as county agent i n  Sanborn and Davi son coun­
ti es , became the fi rst Exten si on Weed Speci a l -
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i st on January 1, 1948. Duri ng the next 3 1/2 
years he emphasi zed the organ izat i on of county 
weed boards and helped wri te the South Dakota 
Weed Manual. 
E .  E .  Sand erson R . A .  C l in e  
H i s  successor, Lloyd R. Wi lson, had been a 
vocat ional agriculture i nstructor and county 
agent in North Dakota, served as county agent 
i n  Sp i nk County and was i n  busi ness. He return­
ed to the Extension Servi ce to serve as Exten­
s i on Weed Special ist for 2 years. He i n i t i ated 
the program of weed control demonstrat ion plots. 
When he left to go to graduate school, a 
recent M.S. graduate in weed control, Ke i th E. 
Wallace, became the third Extension Weed Spe­
c ialist for a pe r iod of 7 years. Wallace had 
taught vocat i onal agriculture and veterans 
agriculture before doi ng graduate work. 
L .  R .  W il son K .  E .  Wal lace 
Expansi on in Soils Extensi on 
Shortly after the Soil Conservati on Serv ice 
was created, Ralph E. Hansen was employed as 
Extensi on Conservat i on i st i n  1937 to conduct 
educat i onal programs pertai n i ng to soil  and 
water conservat i on. He concentrated on the 
organ izat i on of soi l  conservat ion di stricts. 
Almost half the d istricts in the state were 
organ ized when he left Extension i n  1944. 
L .  L .  Ladd 
Leonard L. Ladd 
left h is  posi t i on 
as County Agent at 
Huron to become Ex-
tension Soil  Conser­
vat ion ist i n  1945. 
Duri ng h is  12-year 
tenure more than 20 
soil  conservat i on 
d istricts were or­
gan ized and a soil  
fert il i ty and man­
agement program 
i n i t iated. 
Raymond L. (Rosi e) 
Venard, former coun­
ty agent, returned 
from the service i n  
the fall of 1945 to 
serve as Assi stant Extension Soi l  Conservat i on­
ist for a year before he became County Agent at 
Vermillion. 
Merle E. Sw i tzer, who had recently obta i ned 
an M.S. degree i n  soils at SDSC, was named As­
si stant Extension Soil  Conservat i on i st i n  1951. 
R. Gene Gresham, who had just obtai ned an M.S. 
degree i n  soils, received the same ti tle i n  
1955. 
M .  E .  Swit z er R .  G .  Gresham 
Joseph T. Paulson, a former SCS employee, 
became Watershed Flood Control Specialist late 
i n  1954 and remai ned i n  that posi t i on for 7 1/2 
years. When he ret ired in 1962, the posi t ion 
was disconti nued. 
E .  J .  Will iamson L .  E .  Dav is  
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Ladd retired i n  1956 , Clarence Nelson was 
employed temporari ly with speci al funds and 
Extension titles were changed . Switzer became 
Extension Soi ls Speci alist and Gresham was 
Assi stant Extensi on Soils Speci alist . Both 
resigned i n  1957. 
Edward J. Williamson replaced Swi tzer , and 
Lloyd E .  Davis replaced Gresham . Wi lli amson 
had previously establi shed the Soi l Testing 
Laboratory and obtai ned an M . S .  degree in 
soils . He accepted the po� ti on after re­
turni ng from a soils assignment in Jordan . 
R .  Mesdag 
Davis was another 
recent M . S .  graduate 
in soi ls at SDSC . 
Speci al funds 
were used to employ 
two more M . S .  gra­
duates as Assistant 
soi ls specialists 
for short periods 
in 1958 and 1959-­
Rei nder Mesdag and 
Robert I .  Papendick . 
Reorganization 
Norgaard reti red as Extension Agronomist 
Emeri tus in August , 1958 . Acting Extensi on 
Director , W .  E. Di ttmer , delayed filli ng the 
positi on until a permanent � rector was 
a ppoi nted . 
The need for a Ph . D .  had been emphasized 
for research and teaching staff for several 
years ; now i t  was recommended for state Ex­
tension staff.  John T .  Stone was appointed 
Di rector of Extension and was the fi rst 
Ph .D .  i n  the Extensi on Servi ce . After 
several months he decided that Extension 
specialists involved with crops , soils and 
weeds should be i n  one group and asked 
Lyle A. Derschei d to be the leader of the 
group . 
Derscheid had been project leader of the 
weed research project in the Agronomy Depart­
ment for 14 years . He had never been an Ex­
tensi on employee ,  but was Extensi on oriented . 
He had been Wallace 's major advi sor and had 
offi ced with the Extensi on Weed Speciali st for 
8 years . � s  research was problem solving i n  
nature and hundreds of research plots had been 
conducted in cooperation with county agents in 
over 20 counties . Irle had helped with the weed 
trai ni ng of county agents , county weed super­
visors and county weed board members . He was 
we 1 1  acquainted wi th most of the Extension 
speci alists , more than half of the county 
agents , and was well known to many of the 
leading farmers . In March 1960 , he became the 
first Extensi on speci alist with a Ph . D .  
degree . 
Derscheid still had 
charge of the weed pro­
ject . His ti me was 
divi ded three ways--50% 
Extensi on Agronomist , 40% 
weed research and 10% 
teaching i n  the graduate 
school. 
When he accepted the 
Extensi on appoi ntment , 
Stone said : " You are in 
charge , whatever you say 
goes . "  De rschei d had the 
. same phi 1 osophy . The L . A .  Derscheid --l 961 area of responsibility 
of each speci alist was 
clearly defined . Since each speci alist was 
i n  charge of a certai n subject matter area 
and was the authority on the subject , he was 
not considered an "assi stant " or an "associate " .  
Therefore , the titles were changed in 1962 . 
The title "Associ ate Agronomist " for both 
Sanderson and Cli ne was changed to "Exten� on 
Agronomist-Crops . "  Their areas of responsi bi­
li ty were not changed materially . Sanderson 
was responsi ble for production programs except 
for weed control , soil fertility and insects 
on spring grains , flax , corn , soybeans , and 
other crops raised i n  East River . He also 
took the lead on programs involving SOCIA ,  
seed certi fi cati on , foundati on seed and 4-H . 
Cline was concerned with forage crops , winter 
gr� ns , sorghum , range and other West � ver 
crops , as well as 4-H projects pertaining to 
range and programs involvi ng range management 
organi zati ons . 
Wi lliamson and Davis exchanged the ti tles 
"Extension Soils Speci ali st " and "Assi stant Ex­
tensi on Soils Speciali st " for the title "Exten­
sion Agronomi st Soils . "  Wi lliamson was i n  
charge of the soil conservation , soil fertility 
for forage crops and grasslands , and the "Know 
Your Land" program . He was the Extensi on re­
presentati ve to the Conservation Commi ssion , 
Association of Soil and Water Di stri ct super­
visors and to the SCS for the Great Plains 
Conservation Program . Davis was no longer an 
"assist ant " . He had charge of soils and soils 
ferti lity for all other crops and 4-H projects . 
Extension Weed Speci alist Wallace became 
Extension Agronomist-Weeds . He conti nued to 
have charge of weed control and proper use of 
herbici des programs . 
Paulson ' s  title and responsibi lities did 
not change , but he did not become a member of 
the Extension Agronomy group . John Noonan was 
attached to the group for about a year before 
he retired . A former county agent i n  Codi ng­
ton County , he was named potato speci ali st in 
1949 wi th an office i n  Watertown . 
-325-
Noonan reti red in  1962 and Leon Wood was 
emloyed as Extensi on Plant Pathologi st i n  
the Plant Pathology Department. A graduate 
of Oh i o  State , he had been a USDA plant 
d i sease researcher at SDSC dur i ng the m id-
1950s. He obtai ned a Ph.D. and returned 
to reli eve  Sanderson and Cl i ne of any plant 
d i sease responsi b il i ti es. A few years later , 
Wood took over the potato cert i f i cati on 
program. 
Derschei d  worked half-time in  Extensi on for 
4 years. He served as the lia i son between Ex­
tensi on and federal agenc ies--mostly SCS and 
ASCS. At fi rst he spent consi derable ti me as 
co-chai rman with the SCS Agronomi st wri ti ng 
agronomi c  secti ons of a techni cal gui de to be 
u sect by all state and federal agenc ies. He 
assumed the respons ib il ity for wr i ti ng plans 
of work , annual reports and hi r i ng staff , and 
he served as a backup for crops and weed spe­
c i al ists. He annually conducted a dozen or 
so tours of county crop var iety demonstration 
plots , assi sted wi th many weed trai n i ng 
schools and serv ed as Extensi on weed spec i al­
i st for 5 months in  1961 and 7 months in  1 966-
1967. 
He became full-ti me Extensi on Agronom i st 
i n  1964 , and there were si x full-ti me Exten­
s i on Agronomi sts. Shortly afterwards he 
rejuv inated and expanded the pasture program-­
a more or less dormant acti v i ty that had 
been shared from time to time by Cl ine and 
Sanderson. In 1970 he also took charge of 
forage crop establi shment , management and 
production. 
W i ll i amson resi gned in 1962 to become Soi l  
Conservati on ist w ith the Federal Extensi on 
Serv i ce in  Washi ngton , D.C. Edward L. Langin  
was employed. He  had an M.S. degree from 
Nebraska and had been doi ng soi l  fertil i ty 
research in  the Agronomy Department. Si nce 
Dav is  was more fam il iar w ith the soi l  conser­
vation program , he and Lang in  traded jobs-­
Dav i s  took over Wi ll iamson 's respons i b i l it ies 
and Langi n  took respons i b i l i ty for soi l  
ferti l ity .  
E .  J .  Lang in E .  P .  Adams 
Dav i s  left about a year later and was 
replaced by Earl P. Adams early i n  1963. 
Adams had an M.S. degree from M i nnesota 
and had been in  the ferti l i zer d i v i s i on 
of Rath Packi ng Co. 
Lang in  left in  June 1967 and W i ll iamson 
returned from Washi ngton , D.C. W i ll iamson 
and Adams agreed to exchange areas of res­
pons ib il ity. W i ll i amson resumed hi s former 
respons i b i l it ies and Adams took charge of 
soi l  ferti l i ty. 
Wallace resi gned in Apri l  1 961 to take a 
pos it ion as County Weed Spec i al i st at Spokane , 
Washi ngton. Kenneth R. Frost Jr. ,  who had an 
M.S. degree in weed control from Ari zona was 
employed that fall. F i ve  years later Frost 
resi gned to take a pos it ion wi th Monsanto 
Chemi cal Co. 
Robert Parker III obtai ned an M.S. degree 
at Wyom ing shortly before becom ing Extensi on 
Agronom ist-Weeds Spec i al ist in  South Dakota in  
June 1967. Two years later he resi gned to 
enter graduate school at Utah State Un i ver­
si ty. 
K .  R .  Frost , Jr . R .  Par ker I I I  
Leon J. Wrage , who had obta ined an M.S. 
degree in  weed control under Derschei d 's 
superv is i on and serv ed as an Extensi on crops 
spec i al ist in Wi sconsi n  for 5 years , was 
appointed Extensi on Agronomist-Weeds in  
October , 1969. 
L .  J .  Wrage L. S .  Wood 
Leon S. Wood , Extensi on Plant Pathologi st 
joi ned the crops , soi ls and weed spec ial ists 
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i n  1969 when Plant Pathology and Agronomy 
were merged i nto the Plant Sci ence Depart­
ment. 
Decli ne i n  Extensi on Agronomy 
The Extensi on leader i n  each di sci p l i ne 
was responsi bi le to the Di rector of Exten­
si on for admi ni strati on and to the Depart­
ment Head for subject matter . Duri ng the 
late 1960s the Dean of Agri culture began 
to urge the di rector to mandate that spe­
ci ali sts be responsi ble to the respecti ve 
department heads for admi ni strati on also. 
The Di rector resi sted the i dea. Department 
Heads were trai ned i n  research and had 
experi ence i n  research and teachi ng , but 
few had an understandi ng of or i nterest 
i n  Extensi on. It would only be natural 
for them to favor research when choi ces 
had to be made between research and 
Extensi on. 
Di rector Stone resi gned i n  November 1971 
and Dean Acker assumed the di rectorshi p. 
The next spri ng Extensi on speci ali sts 
sa 1 ari es we re determi ned by the department 
heads. 
In 1972 a budget was submi tted for a re­
search agronomi st to be located at the newly 
establi shed West Ri ver Research and Extensi on 
Center i n  Rapi d Ci ty. Robert Hoeft , who had 
recently obtai ned a Ph.D. degree i n  soi ls 
from Illi noi s ,  was employed wi th money ob­
tai ned from a grant . The funds requested for 
the new posi ti on were not obtai ned. 
Ralph Cli ne reti red i n  June 1972. Most 
of �s work was done i n  West � ver. Hoeft 
was already li vi ng i n  Rapi d Ci ty and there 
was li ttle money for a research posi ti on 
at that locati on. Hoeft was � red as Ex­
tensi on Agronomi st-West Ri ver on a spli t 
appoi ntment--80% Extensi on and 20% research. 
A soi ls man was employed to conduct an Ex­
tensi on program i n  crops. In order to mai n­
tai n the same number of full ti me equi valents 
(FTE) on Extensi on funds and conti nue the 
research started wi th grant money , Experi ­
ment Stati on funds were traded for Exten­
si on money. Porti ons (10% for each) of 
the salari es of the Head of Agronomy and 
the Manager of the Southeast Experi ment 
Farm near Centervi 1 1  e ,  normally pai d from 
Experi ment Stati on funds , were pai d from 
Extensi on , 1 eavi ng research funds for use 
at Ra pi d Ci ty. 
Hoeft , a soi ls man , was not well sui ted to 
conduct educati onal programs on wi nter crops 
and sorghum producti on and range management ; 
he much preferred soi l ferti li ty work and 
returned to Illi noi s where he obtai ned a posi ­
t i on i n  that fi eld . 
R. Hoeft J .  R .  Johnson 
James R. Johnson , who had majored i n  Agro­
nomy and been on the staff at the Newell Irri ­
gati on Stati on for a few years , had recently 
obtai ned a Ph.D. degree i n  range management at 
Oregon . He became the crops-range speci ali st 
at Rapi d Ci ty i n  1974 wi th an 80-20% spli t 
between Extensi on and research. He was the 
fi rst Extensi on speci a 1 i st wi th a range back­
ground and trai ni ng , and he devoted about ha 1 f 
hi s Exten si on ti me to range i mprovement and 
management for about 4 years. He left the 
posi ti on to become a full-ti me range spe­
ci ali st at Rapi d Ci ty i n  the Ani mal Sci ence 
Department. 
When Johnson left , the Extensi on responsi ­
bi li ti es of the posi ti on changed. They sti ll 
i ncluded crops grown i n  West Ri ver , but weed 
responsi bi li ti es replaced those for range. 
Clai r E. Stymi est had worked on the weed 
research project as an undergraduate , had been 
Assi stant i n  Agronomy whi le obtai ni ng an M.S. 
degree i n  weed control and had taught juni or 
college courses i n  Mi nnesota for 7 or 8 years. 
He went to Rapi d Ci ty to assume the duti es of 
Extensi on Agronomi st-West Ri ver. 
Sanderson took an early reti rement i n  1973. 
Once agai n Extensi on funds were used to supple­
ment the departmental budget. The Department 
Head deci ded to parti ally allevi ate hi s ti ght 
budget by payi ng 70% of J. Duane Colburn 's 
salary and 30% of Robert Pylman 's salary from 
Extensi on funds. Co·l burn had been Manager of 
the Seed Certi fi cati on Servi ce for about 15 
years , and Pylman was the spri ng wheat breeder. 
Both retai ned these responsi bi 1 i ti es whi ch 
were full-ti me jobs , leavi ng li ttle ci me for 
Extensi on acti vi ti es. Colburn had been a vo­
cati onal agri culture teacher and been on the 
program at numerous SOCIA di stri ct meeti ngs 
and Pylman 's father had been a county agent 
for many years , but nei ther had actual ex­
peri ence or i nterest i n  Extensi on. 
After 2 years Colburn and Pylman returned 
full-ti me to thei r previ ous posi ti ons and 
Donald J. Rei d was appoi nted Extensi on Ag-
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ronomist-Crops. Reid had obtained a Ph.D. 
in forage crops at Cornell U n iversity and had 
been Area Agronomist for 9 years in the Upper 
Peninsula of Michigan. Though given the 
opportunity to be the forage crop specialist, 
he chose to assume the responsibilit ies for­
merly held by Sanderson and then Colburn and 
Pylman. 
During the mid-1g70s Adams suffered a heart 
attack and recovered. As interest in energy 
conservation mounted, he became more active in 
the area than his health would allow. He suf­
fered a fatal attack on June 22, 1978 in the 
Sioux Falls airport while enroute home with 
agricultural engineering specialists from 
Rapid City. 
Because of a shortage of funds, the posi­
tion could not be filled until January 1 5, 
1979. Robert P. Schaper of Minnesota with an 
M.S. degree in soils and a year 's experience 
as an Extension soils specialist, was employ­
ed. He spent slightly less than 2 years in 
the position. 
D .  J .  Reid R .  P .  Schoper 
Williamson and Derscheid took early retire­
ment in 1979. The Extension Service suffered 
a budget reduction resulting in a loss of 0 . 8  
FTE in Agronomy Extension. Several months 
passed before either vacancy was filled. Late 
in 1980 James R. Gerwing, another Minnesotan 
w ith an M.S. degree in soils and experience as 
Area Agronomist, was employed. He worked clo­
sely with Schaper for 2 months and assumed the 
responsibility for soil fertility when Schaper 
resigned. 
It was suggested that a recent graduate, 
who had been an SCS employee for several years 
before returning to SDSU to obtain an advanced 
degree in forage crops, be employed as an Ex­
tension agronomist. He would conduct Exten­
sion programs in soil conservation, forage 
crops and pastures--work formerly done by 
Williamson and Derscheid. This suggestion 
was not accepted. 
About the same time J. G. Ross, SDSU forage 
crop breeder retired and there was discussion 
about the hiring of a forage specialist on a 
split appointment--60% Extension and 40% re­
search. He would replace Derscheid as part­
time Extension forage crop specialist and 
partially replace Ross with the forage crop 
research. No action was taken. 
About the same time, a budget reduction 
caused the Institute of Water Resources to 
discontinue one position. The Head of Plant 
Science decided to use funds from the posi­
tions left vacant by Ross and Derscheid and/or 
Williamson to employ the individual on a split 
appointment--40% Extension and 60% research 
even though the individual had no expertise in 
soil conservation, forage crops or pastures-­
areas in which clientele were seeking infor­
mation weekly. It was decided that the new 
specialist would do modular programming. It 
was the third time in less than a decade that 
Extension funds had been used to augment short 
budgets in other areas. 
In August 1981, Reid accepted a teaching 
position in his home state of Texas. Before 
the position was filled, a reduction in fed­
eral funds on October 1 caused the Extension 
Di  rector to " freeze " all vacant  positions. 
There were two full- time and one-part time 
(80%) agronomy specialists to conduct the 
programs that had been handled by six full­
time specialists from 1964 to 1972. The 
program in soil conservation, pasture manage­
ment and improvement, forage crop fertility ;  
production programs for forage crops, corn, 
soybeans, spring grains, flax and sun flowers ; 
and liaison programs with SOCIA, SCS, ASCS and 
Seed Trade were sharply curtailed at least 
temporarily 
J .  R .  Gerwing P .  D .  Weeldreyer 
New Additions 
Farmer groups persuaded the legislature to 
appropriate $15,000 for an Area Extension Ir­
rigation Specialist to be located at Pierre. 
The Department Head tried unsuccessfully to 
fill the position for several months. He left 
the state in June 1978. Paul D. Weeldreyer 
was Assistant in Agronomy working toward an 
M.S. degree in soils and irrigation. Soon 
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after the Department Head left , the Extension 
Agronomist recommened Weeldreyer for the area 
specialist position. He started work on 
August 15. 
W. L .  Berndt B .  H .  Kantack 
On July 1 ,  1979 , when Entomologists were 
transferred to the Plant Science Department , 
Extension Entomologists Benjamin H. Kantack 
and Wayne L. Berndt and Integrated Pest 
Management Specialist Floyd Wiedmeier joined 
the group of crops , soils , weed and patho­
logy specialists. Kantack , a Nebraskan , 
had a Ph.D. from Kansas and had been on 
the SDSC research staff for a year before 
becoming Extension Entomologist in 1963. 
Berndt , an SDSC graduate wi th a Ph.D. from 
Kansas , was appointed Extension Pesticide 
Specialist in 1964. Wiedmeier , a former 
Assistant County Agent at Rapid City and 
County Agent at Martin and Hot Springs , 
became Integrated Pest Management Spe- _, 
cialist in 1978. 
L. J. Wrage was offered the position of Ex­
tension Agronomist when Derschei d retired. 
The admi ni strati v e duti es wou 1 d requi re at 
least one- fourth of �s time and he was rel�c­
tant to re 1 i nqui sh th at much of hi s weed res­
ponsi bi l i ti es. The Department Head took the 
Extension project leader responsibilities , but 
Wrage supervised the Extension office and co­
ordinated the preparation of reports such as 
annual reports , plans of work and others. 
Wrage retained the title of Extension Agrono­
mist-Weeds. 
ORGANIZATIONAL ACTIVIT IES 
Organizations and Extension go hand in 
hand. Extension had the responsi bi 1 i ty of 
conducting educational programs for state and 
f edera 1 agencies. Consequent 1 y ,  Exten si on 
agronomists became closely allied with the 
Soil Conservation Service (SCS) the State Weed 
Board and the Agri cultural Adjustment Admin­
istration (AAA) which became the Agricultural 
Conservation and Stabilization Service (ASCS). 
They had frequent associations with the Bureau 
of Reclamation (BOR) , Bureau of Indian Affairs 
(BIA) , Bureau of Land Management (BLM) and 
others. 
Some educational programs were conducted 
for the purpose of developing county organiza­
tions that had specific objectives. Ext en si on 
Agronomists organized 58 county crop improve­
ment associations and played major roles in 
the organization of 71 soi 1 conservation dis­
tricts , 63 county weed boards and several 
watershed projects. 
Crop Improvement Association 
On September 18 , 1906 a group of corn pro­
ducers sponsored a corn show and school. The 
school was conducted by John s. Cole and A. N. 
Hume of Illinois. Cole also gave an address 
"Advantages of Corn in the Crop Rotation . "  
During the meeting , the South Dakota Corn 
Growers and Corn Breeders Association was 
formed (JW-2). Cole conducted the school 
and discussed the work of Experiment Sta­
tions at the 1907 meeting of the group (JW-5). 
The name of the organization was changed 
in 190 9  and Clifford Willis was elected as 
secretary to the South Dakota Corn Growers 
and Grain Growers Association in 1909 or 1910 
(JW-6). He resigned in November , 1911 (JW-7) , 
and was the first of eight agronomists to 
serve in that capacity. 
As in most organizations , the secretary 
played a vital role in develo� ng programs for 
the members hi p. 
A. N. Hume , Head of Agronomy , served as 
secretary from 1912 (JW-7) unti 1 1 924 (J W-22) 
or 1 ater. 
The South Dakota Experimental Association 
was formed in 1912. Its purpose was to bind 
together graduates of SDSC and the School of 
Agriculture in an effort to assist the college 
in testing new crops and varieties. The mem­
bership was closely carrel ated with that of 
the South Dakota Corn and Grain Growers Asso­
ciation (JW-21). Manley Champlin was the 
secretary (JW-22). Ralph E. Johnston became 
Extension Agronomist at about the same time 
that Champlin left the Agronomy Department and 
succeeded Champlin as secretary (JW-21). 
The South Dakota Corn and Grain Growers 
Association and the South Dakota Experimental 
Association merged in 1925 to form the South 
Dakota Crop Improvement Association (JW-23). 
Hume was the secretary (JW-22) and Johnston 
the assistant secretary (J W-29). During the 
same year , the Extension Service and SOCIA 
entered into an agreement to establish a cer­
tified seed production program under the 
supervision of Johnston (JW-29). 
Because of a mutual interest in the produc­
tion and use of Certified seed , crop improve­
ment members began produci ng Certified seed of 
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small grai ns and fl ax . A program to produce 
Regi stered seed of alfalfa and clovers was 
developed by Johnston , and crop i mprovers 
began to produce the seed i n  1929 . Also i n  
1929 Johnston began to plant vari ety demon­
strati on and vari ety performance tests on 
the farms of crop i mprovement members . 
By that ti me J ohnston had become secretary 
of the SOCIA . After he left the Extensi on 
Serv i ce i n  1938 , hi s assi stant , Rex Bankert , 
served as secretary . Si x months later Bankert 
resi gned from E xtensi on and U .  J. Norgaard , 
the newly appoi nted E xtensi on Agronomi st , was 
elected to the post . 
Norgaard beli eved that best results were 
obtai ned by worki ng wi th organi zed groups of 
i nformed persons . He used hi s posi ti on as 
secretary to the SOCIA to organi ze county crop 
i mprov ement associ ati ons for that purpose . 
County crop i mprov ement associ ati ons were 
i nv olved i n  i ncreasi ng seed of new vari eti es , 
producti on of Certi fi ed seed and conducti ng 
vaM ety and ferti li zer demonstrati ons . Twenty 
c ounty crop i mprov ement associ ati ons were or­
gani zed i n  1939 . There were 4 1  associ ati ons 
i n  1945 , 47 i n  1947 and 58 i n  1950 . Because 
the associ ati ons from two or more counti es 
merged i n  some areas , the nu�ber dropped to 
55 i n  1979 and 54 i n  1980 wi th 2 , 331 members . 
Sev eral meeti ngs i nv olv i ng Norgaard , W . W .  
Worzella , Head of  Agronomy , and vari ous SOCIA 
commi ttees were held . THey led to the organi ­
zati on of the Foundati on Seed Stock Di v i si on ,  
the legali zati on of the Seed Certi fi cati on 
Serv i ce ,  the memoranda of understandi ng bet­
ween these organi zati ons and others concerned 
wi th seed di �tri buti on and quali ty and the 
dev el opment o �  new state seed and weed laws . 
Elmer E .  Sanderson edi ted the Crop Reporter 
for about a decade . The fi rst i ssue came out 
i n  1946 .  The purpose of the publi cati on was 
to i nform crop people about the work of thei r 
E xpe M ment Stati on and the Seed Certi fi cati on 
Serv i ce and to supply them wi th the latest i n­
formati on on crop i mprov ement . The Crop Im­
provement Reporter conti nued unti l 1 955 when 
i t  was dropped due to lack of fi nances (E xt 24) . 
Norgaard reti red from the Extensi on Serv i ce 
i n  1958.  As an Emeri tus , he was pai d about 
$1 , 600 a year--the amount that Soci al Securi ty· 
reti rees were allowed to earn . Such reti rees 
were expected to work about one-fourth ti me. 
To meet thi s requi rement Norgaard conti nued as 
secretary of SOCIA .  Extensi on Agronomy con­
ti nued to store SOCIA records and prov i de ste­
nographi c and other assi stance . In 1964 after 
serv i ng as secretary for a quarter of a cen­
tury , Norgaard asked to be reli ev ed of the 
responsi bi l i ti es . 
Lyle Derschei d ,  Norgaard 's successor as 
Extensi on Agronomi st , had only been an Exten­
si on speci ali st for 4 years . He asked not to 
be nomi nated for the secretaryshi p and sug­
gested that the posi ti on of secretary-trea­
surer be di v i ded between Elmer Sanderson and 
Ralph Cli ne . 
Both had assi sted Norgaard for several 
years , had worked closely wi th the SOCIA board 
and had organi zed county associ ati ons . San­
derson was elected secretary and Cli ne as 
Treasurer . Both conti nued to work closely 
wi th the Seed Certi fi cati on Serv i ce and 
Foundati on Seed Stock Di v i si on , and Sanderson 
conti nued to update and rev i se memoranda of 
agreements for the organi zati ons . 
Cli ne reti red i n  1972 . Derschei d suggested 
that the functi on of Extensi on was to develop 
an organi zati on and when mature the organi za­
ti on should handle i ts own busi ness . Fred 
Holscher , SOCIA presi dent , sai d :  "Wi thout 
Extensi on the SOCIA wi 1 1  di e . "  As a compro­
mi se J. Duane Col burn who for 12 years had 
been Manager of Seed Certi fi cati on Serv i ce a 
di v i si on of SOCIA , and had been handli ng money 
for the associ ati on , was elected treasurer . 
Sanderson reti red i n  1 973 and Colburn was 
appoi nted part-ti me Extensi on Agronomi st . He 
was elected secretary-treasurer . Tw o years 
later he returned full-ti me wi th the Seed 
Certi fi cati on Serv i ce and retai ned the offi ce 
i n the SOC I A .  He left the Seed Ce rti fi cati on 
Serv i ce i n  1978. Hi s successor , Robert J .  
Pollmann , was elected secretary-treasurer of 
the SOCIA at the annual meeti ng i n  June . 
Crop Shows 
The organi zati on started i n  1906 wi th a 
corn show .  However , the name of the organi za­
ti on was changed i n  1909 so that seeds of 
small grai ns , grasses and legumes would be 
i ncluded (JW-6) . Sorghums were i ncluded i n  
the show i n  1915 (JW- 1 0) .  Johnston judged the 
show i n  1921  (JW-15) . From that date on i t  
seems that Extensi on agronomi sts played an 
i mportant role i n  SOCIA sponsored crop shows . 
Records of the crop · shows were not rev i ewed 
thoroughly , but i t  i s  probable that a show 
was held i n  conj uncti on wi th the annual 
meeti ng almost ev ery year unti l 1 979 when the 
show was di sconti nued , at least temporari ly . 
Starti ng i n  the 1950s and perhaps earli er , 
E xtensi on agronomi sts organi zed and superv i sed 
the show . They encouraged county crop i mpro­
vement associ ati ons to put up booths and to 
bri ng samples from county and di stri ct shows . 
Extensi on agronomi sts prepared premi um li sts , 
publi ci zed the show , secured judges , super­
v i sed the setti ng up of the show , entered 
samples , superv i sed the determi nati on of test 
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weights and supervi sed the judging and the 
attachment of ribbons on winning samples. 
County crop improvement members and other 
1 ocal peopl e  generally provided space and 
helped set up the show, take test weights, 
attach M bbons and � smantle the show. For 
at least 2 decades members of the Agronomy 
Department--a dozen or more--judged the 
classes of seed or forage with which they 
were most familiar. When the show was held 
at Brookings, the Agronomy Farm crew and other 
technicians frequently provided the assistance 
given by local personnel. In 1974 state em­
ployees spent over 75 man-days on the last 
show held in Brookings. While this included 
the time spent on the crop show, annual 
meeting of SOCIA, and the State Weed and Pest 
conference, more than half of the effort went 
into the crop show. 
By 1960 it was apparent that the State Crop 
Show no l onger ful filled its original objec­
tive of providing a place for seed producers 
to display their wares and seed buyers to 
locate seed they wanted to purchase. By the 
mid-1950s corn producers were planting hybrid 
corn and did not buy seed from commercial corn 
producers. Al so grand champion seed samples 
of small grains, forages, etc. were only 1 
gallon or less of seed that had been hand 
� eked from much larger samples. They repre­
sented the showers showmanship--not the 
quality of the lot or the productivity or 
ad aptability of the variety. 
At an SOCIA board meeting, Derscheid sug­
gested that the crop show be replaced with a 
Certified seed show i n  which 1-bushel samples, 
representing the lot of seed for sa l e, would 
be shown. The suggestion fell on dea f ears. 
However, when Don Jorgensen of Ideal was SOCIA 
president, he promoted the idea. In 1971 a 
Gerti fied seed show was held in conjunction 
with the state crop show. Duane Colburn, 
Manager of Certified Seed Service, supervised 
the show and R. C. � nch, � rector of Seed 
Testing Laboratory, judged it. It was part of 
the crop show until 1979. 
When the SOCIA board was urged to discon­
tinue the crop show in 1979, it was suggested 
that the Certified seed show be continued. 
Some members wi shed to follow the suggestion, 
but a majority voted to discontinue both shows 
for at least one year. The association con­
tinued to have its annual meetings in March, 
but so far has not revived the crop show. 
District Meetings 
The state was divided into eight crop 
improvement districts. Each year county crop 
improvement members and county agents from 
counties within the district had an annual 
meeting. Every third year a member of the 
group, usually the chairman, was elected to 
the SOCIA board for a 3-year term. At the 
annual meeting in 1964, the SOCIA voted to 
limit these representatives to two terms in 
order to get "new blood " on the state board 
periodically. 
The SOCIA secretary arranged the meetings, 
prepared the programs and one or more Exten­
sion agronomist appeared on the program along 
with the managers of the Seed Gerti fi c ation 
Service and Foundation Seed Stock Division. 
State Fair Exhibit 
Starting in 1948 the SOCIA sponsored a 
booth at the State Fair in the Agricultural 
Bui 1 ding. A 1 1  arrangements were made by the 
secretary. Extension agronomists manned the 
booth. For about 15 years a different aspect 
of crop production and soi 1 ferti 1 i ty and 
management was featured. Sheaths of new small 
grain varieties always attracted attention. 
Starting in the early 1960s a Certified seed 
show was held in conj unction wi th the booth. 
A few years later the Agricultural Building 
was destroyed by fire. The booth may have 
been discontinued for a year or so unti 1 the 
Expo Building was completed in 1971. For the 
next decade the 24-foot booth featured sheaths 
of new small grain varieties and the Certified 
seed show. The SOCIA secretary was in charge 
of the ex�bit, but it was a cooperative 
effort between Extension agronomists and the 
managers of the Seed Gerti fication and the 
Foundation Seeds Stock Division--they erected 
the display and took turns attending the 
booth. SOCIA board members each spent a day 
at the booth during the State Fair. 
Other Programs 
Extension agronomists played a major role 
in the di stri buti on of Foundation seed of over 
250 varieties to SOCIA members and assisted 
the SOCIA wi th its projects. Many of these 
projects resulted in improved research facili­
ties and buildings and the addition of plant 
breeding projects in the Experiment Station. 
However, no records were located to indicate 
that the SDC IA ever attempted to assist the 
Extension Service. 
Conservation Organizations 
In 1937 the State Legislature passed a law 
which established a State Soil Conservation 
Committee (LL-7) , outlined .the procedure for 
setting up soil conservation � stricts and 
specified the duties of � strict supervisors 
(LL-9). 
The law became effective July 1 and Ralph 
E. Hanson was employed in October as Extension 
Conservationist. At first his major task was 
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to conduct educational meeti ngs aimed at the 
organi zat ion of soi l  conservati on distr i cts. 
Two distr i cts were organi zed in 1937, three 
i n  1938, two i n  1939, f ive  in  1940 and a dozen 
i n  1941 (LL-11). 
I n  February 1941, a 2-day meeting was hel d  
i n  Mitchel l .  At l east one supervi sor from 
each of the f irst 12 soi l conservati on d is­
tri cts met wi th the Extensi on Conserv ationi st, 
a state commi tteeman for AAA (now ASCS), an 
SCS representative and others to pl an projects 
and practi ces and to devel op a program whereby 
a l l agenc ies cou ld  assi st wi th the estab l i sh­
ment of conservation practi ces on the l and 
( LL-13) .  
Duri ng the ev ening, the d istri ct super­
v isors met separatel y and dec ided to meet in 
P i erre i n  February 1942 w i th al l the super­
visors of al l the d istri cts to form an asso­
c iati on of d istr i ct superv isors (LL-13). 
By the end of 1941 there were 24 soi l and 
water conservati on d istr i cts. Supervisors 
from these d istri cts met in P i erre on February 
9 and 10, 1942 and organ i zed the South Dakota 
Assoc iat ion of Soi l  and Water Conservati on 
D i stri ct Supervi sors. Hansen, Extensi on 
Conservati on ist, became the fi rst of seven 
Extensi on spec i al i sts to serve as secretary 
(LL-14). 
By the ti me Hansen resi gned in  1944, 32 
soi l conservati on di stri cts had been formed 
(LL-12). Leonard L. Ladd became Extensi on 
Soi l Conservati on i st. 
I n  1945 a total of 1,981,177 acres were 
organ i zed into di stri cts--320,917 i nto a new 
d istri ct and over 1 1/2 mi l l i on acres added 
to ei ght ex i st i ng di stri cts. A total of 
14,890,909 acres, 30% of the cropl and and 40% 
of the state, were incl uded in  soi l  conser­
vati on d istr i cts. 
The SDASWCDS d i d  not meet in 1945. Ladd 
was el ected secretary in  1946 and hel d  the 
pos it ion for 5 years. Mer le  E. Sw i tzer, 
Assistant Extensi on Soi l Conservati oni st, 
served as secretary from 1952 to 1955 (LL-12). 
By the end of 1955  there were 66 soi l and 
water conservati on distri cts in  the state 
coveri ng an area of 36,030,373 acres. The 
area incl uded al l of 59 counties and part 
of another. Unorgani zed counties i nc l uded 
Dougl as, Edmunds, Faul k, Wal worth and part 
of Lyman. 
When Ladd reti red in  1956 there were 69 
soi l and water conservati on di stri cts in  
exi stence (LL-11). Sw i tzer resi gned in  1957. 
Edward J. W i l l i amson became Extensi on Soi l s  
Spec ia l i st and served as secretary i n  1957 and 
from 1959 to 1961. 
Rei nder Mesdag, Assi stant Extensi on Soi l s  
Spec i al i st, was secretary i n  1958. He re­
signed and was rep l aced by Ll oyd E. Davis  
w ho served as secretary in  1959 and 1962. 
Records do not ind i cate how Hansen and Ladd 
were assoc iated wi th the Conservati on Commis­
sion, the state organi zati on in  charge of con­
servati on programs. W i l l  i amson, however, met 
wi th the Comm iss ion on a regul ar basi s. The 
D i rector of Extension was a member of the 
group and Wi l l i amson served as a consul tant 
and advisor. 
By 1959 a l l of the state except Dougl as, 
Faul k, Hutchi nson and east Corson counties 
were organ ized into soi l  conservati on di s­
tricts. There had been some consol i dati on 
of distri cts al ong county l i nes, but more than 
90% of al l farml and in South Dakota was orga­
n i zed into 65 d istri cts. Hutchi nson was orga­
nized in 1961 and Dougl as in 1965. A total of 
71 d istri cts had been organi zed, but the area 
was now inc l uded in 67 d istri cts. 
Earl A. Adams became Extensi on Agronomist­
Soi l s  in 1963 and served as secretary to the 
SDSCWDS unti l 1967. At the Rapi d  C i ty meet­
i ng, John T. Stone, Di rector of Extensi on, 
addressed the group. Among other thi ngs, he 
mentioned that Extensi on spec ia l i sts had 
served as secretary for 25  years and that 
the organizati on shoul d be mature enough to 
provi de its own secretary. He, however, 
vol unteered the serv ices of Extensi on Agro­
nomy for reproduc i ng and di stri but i ng 
cop ies of the mi nutes and other si mi l ar 
documents. The organi zat ion el ected a sec­
retary from its membersh i p  for 1968 and sub­
sequent years. 
Wi l l i amson and Derschei d  conti nued to 
attend SDCSDS annual meeti ngs and serve on 
commi ttees and Wi l l i amson conti nued to meet 
with the Conservati on Comm issi on unti l 1979 
when both spec ia l i sts retired. 
Weed Organi zati ons 
A new weed l aw, sponsored by the SOCIA, was 
passed by the 1945 Legisl ature. It named mem­
bers (by virtue of the ir  posi tions) to the 9-
member State Weed Board. The D i rector of Ex­
tensi on, Head of the Agronomy Department and 
Secretary of Agri cul ture were members because 
Extensi on was responsi b l e  for educati onal 
programs, Agronomy for research  and the De­
partment of Agri cul ture for l aw enforcement. 
The state weed l aw authori zed the h ir ing of 
a State Weed Supervisor and the estab l ish­
ment of County Weed Boards to conduct weed 
control programs in  the vari ous counties. 
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The fi rst appropri ati on was made i n  1 94 7 .  
E l mer Sanderson wa s appoi nted , temporari l y ,  
a s  State Weed Superv i sor i n  Ma rch .  When the 
posi ti on was fi l l ed permanent l y  by Wi l l i am 
K l att , Sanderson retu rned to hi s duti es  as 
Assi stant Exten si on Agronomi st . The appro­
pri ati on i nc l uded $ 1 0 , 000 for an Extensi on 
weed speci a l i st .  Sanderson added those 
duti es to hi s own for the remai nder of the 
year .  
The speci a l i st a n d  county agents conducted 
1 70 weed meeti ngs i n  1 947  (E xt-25 ) .  Most 
meeti ngs we re hel d for the pu rpose of organi ­
zati on .  Meeti ngs were he l d  i n  each ASCS di s­
t ri ct of most counti es . The l osses caused by 
weeds were emphasi zed . The state weed l aw was 
expl ai ned ; and methods of cont rol � th cu l ti ­
v ati on , competi ti v e  crops and 2 , 4-D were di s­
cus sed . Land owners were then gi v en the op­
po rtuni ty to vote on whether they wanted an 
organi zed weed prog ram i n  the county whi ch 
wou l d  permi t the county commi ssi oners to l evy 
a tax of one mi l l  on the assessed v a l uati on of 
a 1 1  rea 1 and persona 1 property to fi nance the 
p rog ram. 
Leona rd L. Schrader became the fi rst Exten­
si on Weed Speci a l i st on J anuary 1 ,  1 948.  
No rgaard met regu l ar ly � th the SWB for 
sev eral yea rs , and was acti v e  i n  the fo rmu l a­
ti on of ru l es ,  regu l ati ons and po l i ci es that 
the boa rd sti l l  fol l ows . Funds for Extensi on , 
resea rch and l aw en fo rcement were appropri ated 
to the SWB and then rea l l ocated to the Exten­
si on Serv i ce ,  Ag ronomy Department and Depa rt­
ment of Ag ri cu l ture .  As a consequence Exten­
si on weed speci a l i st s-Schrader ( 1 948- 1 951 ) ,  
L l oyd R .  Wi l son ( 1 952-1 954 ) ,  Kei th E .  Wal l ace 
( 1 954- 1 95 7 ) , weed researcher Ly l e  A. Derschei d 
and a representati v e  of the D epartment of 
Ag ri cu l ture were expected to gi v e  annual 
reports to the SWB at i ts annual  meeti ng i n  
June  or J u l y .  
Other members o f  the SWB i nc l uded the pre­
si dents of SOC IA ,  SDSCWDS , S . D .  Ho rti c u l tura l  
Soci ety and  three members of  state government 
who cont rol l ed state owned l and--Commi ssi oner 
of School and Publ i c Lands and a member from 
each of the Game , Fi sh and Parks Commi ssi on 
and State Hi ghway Commi ssi on . The presi dent 
of the S . D .  County Commi ssi oners Associ ati on 
was added l ater because county commi ssi oners 
he l d the purse st ri ngs i n  the counti e s .  
Reorgani zati on of Weed Boa rd 
Char l es Brett of Han son County was Sec re­
ta ry of Ag ri cu l t ure duri ng  the mi d- 1 950 s .  He 
bel i ev ed that Charl es J .  Gi l bert , State Weed 
Superv i sor ,  shou l d  report to � m , and was 
someti mes i r ri tated when Gi l bert i ndi cated 
that the l aw was not bei ng en forced proper ly .  
I n  1 95 7  B rett was el ected to  the l egi s l a­
t u re .  He sponsored a bi l l  to amend the State 
Weed Law. When enacted i nto l aw ,  the State 
Weed Boa rd became the State Weed Commi ssi on , a 
di v i si on of the Depa rtment of Ag ri c u l ture . At 
the same l egi s l ati v e  sessi on , the � rectors of 
Extensi on and Experi ment Stati on i nc l uded bud­
gets for educati on and research  i n  thei r res­
pecti v e  budget s .  Membershi p on the board was 
changed and there was no appropri ati on fo r the 
SWC . The State Weed Superv i sor and two 
assi stants were out of a job on J une  30 .  
T he  Sec retary of Ag ri c u l t ure , Di rector of 
Extensi o n ,  Commi s si oner of School and Pub l i c  
Lands and one member each  from the State Hi gh­
way Commi ssi on , Game , Fi sh and Parks  Commi s­
si on and County Commi ssi oners Associ ati on 
retai ned membershi p on the new commi ssi on . 
Howev e r ,  the presi dents of SOC IA ,  SDASWDS and 
South Da kota Horti cu l ture Soci ety were re­
p l aced by th ree fa rmers appoi nted by the 
Governo r from a l i st of nomi nees submi tted 
by the State Associ ati on of County Weed 
Board s .  The Head of Ag ronomy wa s rep l aced by 
the Dean of Ag ri cu l ture or hi s appoi nted re­
p resentati v e .  The Head of Ag ronomy wa s the 
appoi nted representati v e  unti 1 1 97 3 .  When 
Raymond A. Moo re was promoted from Head of 
Ag ronomy to Di rector of Experi ment Stati on , 
he retai ned membershi p on the commi s si on .  
Wa l l ace and successors Kenneth R .  F rost , 
Robert Parker I I I  and Leon J .  Wrage conti nued 
to meet � th the SWC .  Derschei d a l  so serv ed 
as a consu l tant , fi rst as a weed researcher 
and then as Extensi on Ag ronomi st , unti l the 
mi d- 1 970s . 
Herbert Hokan son , Roberts County Weed Super­
v i sor ,  serv ed as a pa rt-ti me State Weed Super­
v i sor from 1 957 u nti l 1 959  or  1 961 when funds  
were app ropri ated for a fu l l - ti me superv i so r .  
Benj ami n Nel son , El l sworth Li en and Raymond 
Ei l ers serv ed successi v el y  as State Weed 
Superv i sor and Head of the Weed Di v i si on i n  
the Depa rtment of Ag ri c u l ture . They reported 
to the Sec reta ry of Ag ri cu l t ure .  I t  was a 
uni que si tuati on . Though the SWC adopted 
po l i ci es and prog rams , one member ( the Sec re­
tary of Ag ri c u l ture )  cou l d nu l l i fy any acti ­
v i ty requi ri ng the serv i ces of the superv i sor .  
Weed C onference and Fai r Booth 
The SWB sta rted to sponsor a booth at the 
State Fai r and the State Weed and Pest Con­
ference i n  1 948.  At l east ) 200 attended the 
1 949  conference hel d  at SDSC and ov er 1 000 
were at Aberdeen i n  1 950 .  Though the State 
Weed Superv i sor was genera l  chai rman for both 
acti v i ti es ,  the Extensi on Weed Speci a l i st 
spent sev era l  days each yea r  i n  the State Fai r 
exhi bi t and ar ranged the prog ram fo r the Weed 
and Pest Conference .  
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The State Weed and Pest Conference was 
financed oM ginally from an appropM ation for 
that purpose and fees charged to chemical and 
sprayer companies for exhibit space. After 
1957 the Secretary of Agriculture did not in­
clude money for the conference in the SWC bud­
get . DuM ng the late 1960s commercial ex�bi­
tors began to lose interest and income from 
fees declined. 
During 1 958 , 1 959 and perhaps a couple more 
years when there was no full-time superv isor , 
Keith Wallace , Extension Weed Specialist , took 
charge of the State Fair exhibit and State 
Weed and Pest Conference . County weed super­
visors assisted at the fair and Derscheid and 
the Extension entomologist assisted with the 
conference . 
After Kenneth R .  Frost became Extension 
Weed Specialist in 1961 , he and the State Weed 
Supervisor were co-chairmen for both ev ents-­
the supervisor had charge of exhibits and 
Frost the program . 
Shortly after Derscheid became Extension Ag­
ronomist in 1960 , he decided that better use of 
specialists and county agents time would be ob­
tained and perhaps larger crowds would be at­
tracted if the State Crop Show and State Weed 
Conference were held in one 2-day meeting in­
stead of two 1 1/2-day meetings . On several 
occasions he v oiced this opinion at SWC and 
SOCIA board meetings . 
Both groups agreed in 1968 . Except for 1 970 , 
when the Weed and Pest Conference met w i th the 
North Central Weed Control Conference in Sioux 
Falls during December 1969 , the annual meeting 
of the SOCIA and the State Weed and Pest Con­
ference were held at the same time and location . 
After the first meeting , several weed workers 
expressed � spleasure at having the two programs 
integrated . For several years the weed program 
was held one day and the crop improvement 
meeting on another .  Since attendance was gen­
erally lower on the second day , the two programs 
were alternated annually . In 1976 the programs 
were integrated again . During that period 
Derschei d was general chairman and other Exten­
sion specialists took charge of the programs , 
crop show , banquets and other arrangements . 
Association of County Weed Boards 
The state was divided into nine weed dis­
tricts . Each fall members of county weed 
boards , county weed supervisors and county 
agents from counties within each district held 
a meeting. Meetings were organized by the 
state weed superv isor and Extension weed spe­
ci a 1 i st . Both appeared on the program with 
representatives of other groups concerned wi th 
noxious weed cont ro 1 such as rai 1 roads , hi g h­
ways and parks . Each county gave a report . 
The chairman of each district , a county 
weed board member , was a member of the board 
of the Association of County Weed Boards . 
Each county board paid dues to the state 
association. 
The association held an annual meeting at 
the State Weed and Pest Conference , nominated 
farmers to serve on the State Weed Commission 
and after 1957 frequently prov ided funds to 
finance the State Weed and Pest conference . 
The board members met annually at the State 
F ai r wi th the Ext en si on weed speci a 1 i st and 
state weed superv isor to plan the program for 
district meetings and to discuss other weed 
topics . 
South Dakota Seed Trade Association 
South Dakota formed a South Dakota Seeds­
men 's Association , perhaps during the 1930s . 
Seed analysts from the State Seed Laboratory-­
E. L. Erickson from 1 939 to 1947 , R. C. Kinch 
from 1947 to 1975 and A .  0 .  Lunden after 
1975 met regularly with the group . The Ex­
tension Agronomist met with the group periodi­
cally during the 1950s and regularly during 
the 1960s and 1 970s . The Manager of Seed 
Certi fi cation Serv ice al so met with the group 
annually during the late 1950s and the 1960s 
and 1 970s . 
Norgaard met wi th members of the organi za­
ti on for the purpose of dev eloping memoranda 
of agreement wi th the Experiment Station , 
SOCIA and Foundation Seed Stock Division for 
the release of foundation seed . 
The group asked for a 1 -day shortcourse to 
be held in Brookings . The first one was held 
in January 1968 . Each year Derschei d met wi th 
a seedsmen 's short-course committee early in 
October . The group determined the topics to 
be discussed at the January shortcourse . 
Derscheid secured speakers , arranged the 
program and compiled a proceedings that was 
distributed at the shortcourse . 
The organization frequently cooperated with 
the SOCIA when spon�oring legislation to ap­
prove or expand research facilities in Agro­
nomy . 
EXTENSION CROPS PROGRAMS 
1920-1960 
During the 1920s , Johnston was responsible 
for al 1 programs pertaining to Agronomy . He 
prepared many mimeographed publications which 
were the forerunners of Extension leaflets , 
circulars and fact sheets . He al so adopted 
the practice of working with organized groups 
when he became active in the Corn and Grain 
Growers Association. His topic on the 1924 
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program was : "A Car of Rock Phosphate in South 
Dakota." (JW-19). Perhaps he discussed re­
sul ts obta ined from an experiment conducted 
by J. G. Hutton. Hume, Hutton and E. S. 
McFadden were a l so on the program (JW-19). 
I n  1925 Johnson, Hume and W. F. Kum l ien, 
Director of Extension, drew up a pl an for 
doing seed certification work. The pl an spe­
cified that "the Extension Agronomist will 
a dopt seed certification as one of his sub­
projects for the year • • •  The Crop Improve­
ment Association wi 1 1  pay 75% of a l l certifi­
cation fees col l ected to the Extension Serv ice 
toward the expenses of the Extension Agrono­
mist." R. E. Johnston was to direct seed cer­
tification and registration as assistant­
secretary of the association (JH-29). 
In 1930 Johnston wrote : " There has been a 
definite turn to the conducting of Agronomy 
Extension work through county committees • 
resulting in  better organized, very sound, 
more compl ete, efficient and larger vol ume of 
crops, weed and soil s work." 
He del ineated seven projects : (1) corn, ( 2) 
crop v ariety demonstrations, ( 3) dev el oping 
suppl ies of qua l ity seed, ( 4) smuts on sma l l 
grain, (5) fertil izer demonstrations, (6) weed 
demonstrations and (7 ) wheat surveys. Severa l  
projects inc l uded two or more sub-projects. 
Sub-projects for corn inc l uded 10-acre con­
tests and seed se l ection demonstrations. The 
10-acre demonstrations were conducted on 75 
farms in 1931 to deve lop and show the best 
methods of produc ing corn. Seed se l ection 
demonstrations were he l d  in 20  counties to 
emphasize the use of proper-type ears and ker­
nel s  from superior pl ants to improve corn 
production. 
Demonstrations with phosphorus fertil izer, 
most l y  on corn, were started in 1926. The 
next year sma l l grain v ariety demonstrations 
were planted, and in 1930 corn v ariety demon­
strations were conducted. 
In 1931, leaflets, circu l ars, l etter in­
serts, charts, fil m strips, news artic l es and 
demonstrations were used in the spring wheat 
growing area to emphasize the sma l l grain 
l osses caused by smut, especia l l y  covered smut 
in wheat. 
Sub-projects pertaining to seed were : ( 1) 
prov iding a supp l y  of good qua l ity seed, (2) 
Certified seed for small grain and flax, and 
(3) Registered seed for a l fa l fa. 
Since good qua l ity seed was essentia l to the 
production of good products, the aim of this 
program was to make high quality seed of ad ap­
ted v arieties av ail abl e to a l l crop producers. 
The programs for the production of Regis­
tered seed of a l fa l fa, initiated in 1929, 
placed emphasis on the need to produce Regis­
tered seed of Cossack and Grimm al falfa to 
meet competition from western states. 
Reports from Spink and Su l ly counties 
showed Certified and/or Registered seed had 
been produced by seven farmers in Sul l y  and 
three in Spink during 1930. A tota l of 1,025 
acres in Spink were inspected for certifica­
tion in 1931. Varieties included Ceres, 
Marquis and Hope spring wheat, Mindum and 
Kubanka durum, Vel v et bar l ey, Bison fl ax and 
Cossack and Grimm al fa l fa. 
Wheat surv eys were conducted in most of 
the wheat produc ing counties that had county 
agents in order to secure facts and demon­
strate the situation with respect to wheat 
qua l ity for wheat standardization work. 
Miscel laneous types of work in 1931 in­
cl uded assistance with six community crop 
shows, a district crop show at Aberdeen, a 
state seed show at Aberdeen, the state crop 
show at Sioux Fa l l s, "make-up" of seed lists, 
rev ision of rul es for grain and fl ax cer­
tific ation and a l fa l fa registration and par­
ticipation on the Farm and Home Program at 
SDSC. Johnston assisted the Soo Line Rail way 
with a crop exhibit at Vebl en and the "M & St. 
L." R ail way with a pure seed and seed treat­
ment conference at Conde. He conducted crop 
tours in Marsha l l  and Codington counties, 
attended the Western Regiona l  Meeting and the 
Internationa l  Crop Improvement Assoc iation 
Meeting hel d in Sa l t  Lake City and was ap­
pointed by the Gov ernor to the State Seed 
Committee that el ected him secretary. 
Under Norgaard ' s  leadership during the next 
two decades, severa l  concepts initiated by 
Johnston were continued--working with orga­
nized groups, production of high qua l ity seed, 
v ariety demonstrations, fertil izer demonstra­
tions, weed control, disease control and the 
use of a legume in a crop rotation. The idea 
of farming around natura l  hazards to reduce 
the risk of crop fail ure and the use of l arge 
exhibits were added. Though the activ ities 
initiated by Johnston were continued, the 
wora ing of annual reports was altered con­
siderabl y during the 1940s and 1950s. 
During the ear l y  1940s, South Dakota was 
described as the transition agricultura l  area 
of three great agricul tura l  regions--ranchi ng, 
wheat and mixed farming, and corn and mixed 
farming. 
During the late 1940s and the 1950s South 
Dakota was a "piv ot state" of three great 
agricul tura l  regions--ranching, wheat, and 
mixed farming. 
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This fact had fundamental and sometimes tra­
gic consequences because of the l and use prob-
1 ems invol ved. 
If these areas were wel l defined and woul d 
"stay put " like they appeared on l and use 
charts and maps, the prob l ems woul d not have 
been so great. But as seasons came and went 
these so-cal l ed areas moved back and forth. 
The types of agricul ture and practices were 
devel oped, which in the l ong run caused mal ­
adjustments and distress. 
The tendency was for agricul ture to swing 
too far in certain directions with the weather 
cyc l e. 
South Dakota l ike the rest of the states had 
definite l y  devel oped her agricul ture on the 
phi l osophy of exp l oi tati on of natural resources 
with the inevitab l e  regretabl e  consequences. 
The program of expl oitation had been under­
taken by the peop l e, de l iberatel y  or otherwise, 
in spite of the teachings and warnings of agro­
nomy workers. Leaders in crops and soil s  al ­
ways taught proper l and use and conservation. 
Consequentl y, the prob l ems connected wi th 
Agronomy were deep seated since they concerned 
prob l ems regarding land patterns, water ero­
sion, wind erosion, weed infestation, l and 
use, markets and nati anal economy. 
Fal se conceptions, or rather a disregard for 
l ong range cl imatic and biol ogical (insect) 
hazards contributed much to the pl ight of agri­
cul ture and, during the ear ly  1940s, directed 
the ag ri cul tu ra l program, incl udi ng Agronomy, 
toward conservation projects. 
During the ear l y  1940s the crops program was 
out l ined as fol l ows : 
1. Smal l grain improvement--variety 
demonstrations, phosphorus yiel d 
tests, seed school s. 
2. Corn and sorghum improvement--variety 
yiel d tests, devel opment of hybrid corn 
organization. 
3. Legumes--cooperate vi  th AAA to promote 
soil bui l ding crops. 
4. Grass--cooperate with SCS on grass spe­
cies demonstrations. 
5. Pastures--cooperate wi th dairy and 
Greater South Dakota Assn. on 80 
pasture contests in eight counties. 
6. Special crops--soybean variety 
demonstrations, promote certified seed 
potatos. 
7. Weed control --work with SOCIA to deve­
l op new weed and seed l aws, weea 
control demonstrations and � ndweed 
tour. 
8. Crop� ng to av� d hazards--discussions 
at 1 4  meetings in 12 counties and 
ti l l age demon strati on s. 
Starting in the mid-1940s it was stated that 
economic and social conditions as wel l as im­
proper l and use, drought, grasshoppers, soil 
erosion and weeds were important factors. 
Al l of these factors, except drought, it 
was fe l t  were control l ab l e. Even the effects 
of drought coul d be softened by proper l and 
use and moisture conservation practices. 
To meet these acute prob l ems, many govern­
ment agencies had been created--Agricul tural 
Adjustment Administration (AAA), Farm Security 
Administration, Farm Credit Administration and 
Soil Conservation Service (SCS). There was a 
great need for more coordination between al l 
the pub l ic agencies so that each group coul d 
do more efficient work in its respective 
fiel d. 
A disregard for long range cl imatic and 
� ological hazards contributed much to the 
crop fail ures. Many times farmers suffered 
severe losses from the so-cal l ed "natural "  
hazards of drought, heat and grasshoppers. 
The tendency to introduce unadapted crops 
and varieties and cul tural practices into an 
area during abnormal wet seasons was par­
ticu l ar l y  hazardous and one of the biggest 
probl ems, because when drier conditions came 
these crops and varieties fail ed. 
Therefore, it became the goal of Extension 
Agronomy to devote every effort to a program 
of making low risk crop production the stan­
dard practice, rather than the exception, in 
the various areas of the state. 
Proper l and use in South Dakota was the big 
objective. In its broad sense this meant a 
proper standard of living for the farm famil y :  
right size of farm unit, right choice of farm 
enterprises, right choice of crops, crop rota­
ti on, soil maintenance and buil ding, in fact, 
everything associated wi th proper management. 
Norgaard al so conceived the idea and imp le­
mented the program of "farming around Ju l y "  to 
reduce the risk of crop fail ure. 
Normal l y  the annual precipitation ranged 
from 26 inches in the extreme southeastern 
corner of the state to 13 inches in the ex­
treme northwestern corner. A major portion 
of the moisture was av� l ab l e  in May and ear l y  
-336-
June , then came a hot , dry July and more pre­
ci pi tati on in late August and September . The 
shortage of moisture became more acute in 
areas with lower annual preci pi tati on. Long­
season crops , such as corn , required a relati­
vely large amount of moisture during July . 
Consequently , it did not do well except in 
southeastern counties . 
The educational program promoted the use of 
sorghum , perennial forages and early maturing 
varieties of small . 
Early small grains matured before they 
could be damaged by hot , dry weather . Sorghum 
had the ability to go dormant during periods 
of moisture stress and recuperate when rains 
came late in the year . They were superior to 
corn in this respect and better adapted in 
areas of limited rainfall . Farmers were en­
couraged to plant 25 to 30% of the cultivated 
acreage to tame perennial grasses and/or 
alfalfa . 
In 1945 the Extension agronomist , entomolo­
gist and soi 1 conserv ati oni st conducted 33 
crop hazards schools over the state . Over­
coming the hazard of too little moisture and 
erosion of soi 1 by wi nd and water by various 
practices were discussed as a means of over­
coming these hazards .  
Every year from 1945 to 1959 , agronomists 
suggested that each farmer should , as he 
p 1 anned hi s ope rati on , ask himself three 
important questions : What shall I plant? 
How much shall I plant? How shall I plant? 
Before he could answer these questions he 
must , to be successful , consider all the fol­
lowing factors ; soil , climate , livestock , pests , 
markets , prices , labor and standard of living. 
Agronomists believed that crop production 
could be improved. In spite of the natural 
hazards of drought , heat , grasshoppers and 
other insects and diseases , an adequate supply 
of crops for both the livestock and cash mar­
ket could be produced by using modern soil and 
moisture conserving practices by choice of 
adapted drought- , heat- , disease- and insect­
resistant or escaping crops and varieties 
(including annuals , biennials and perennials) 
and farming around the natural hazards in al 1 
areas of the state . 
The Extension agronomy program aimed at 
alleviating the following situations : 
1 .  Low crop yields on account of limited 
moisture supply . 
2 .  Crop failures because �gh M sk crops 
for the area planted . 
3 .  Crop failure because of use of high 
risk varieties for the area . 
4 .  Loss of crops from preventable crop 
diseases . 
5 .  Loss of crop yields because of use of 
weed infested and diseased seed . 
6 .  Loss of crop yield and quality from 
weeds . 
7 .  Loss of crops from insects and rodents . 
8 .  Loss of crops from poor cultural prac­
tices such as "stubbli ng in" , wrong 
time , rate and depth of seeding . 
9 .  Loss of feeding value , market value of 
feed crops and cash grains because of 
improper time of harvesting , threshing 
and storage damage. 
10 . Loss of crop yields because of depleted 
soi 1 fertility . 
11 . Loss of cheap feed source due to 
depleted , overgrazed pastures . 
In 1953 approximately 43 million acres pro­
vided revenue for agriculture--14 . 6  million in 
cultivated crops , 27. 2 in native grass and 1 . 2  
in tame grass and legumes . It was suggested 
that the acreage of tame grasses and legumes 
be increased to 5 .9 million and the acreages 
be reduced to 13 .6  million for row crops and 
small grain and 23 . 7  for native grass (Bul 
427) . 
During the spring of 1952 one of the worst 
MissouM � ver floods on record occurred . It 
created one of the many "crash " programs that 
Extension agronomists encountered . Consider­
able b me was spent hel� ng farmers and 
ranchers decide what to do wi th the flooded 
land . 
A 3-year program was launched in 1958 to pro­
mote the use of Teton alfalfa , a new pasture­
type variety , for use in pasture mixtures . 
The production and marketing of seed was 
discussed at � ght � strict meetings duM ng 
the first year . 
The next year an inter-departmental pasture 
handbook was prepared . Cline and Sanderson 
included suggestions for establishment , 
Williamson and Davis discussed pasture rota­
ti on , Wal l  ace emphasized weed control and 
livestock specialists gave suggestions for 
grazing management . 
Winter barley was attracting considerable 
attention among growers in south central 
counties . Extension agronomists in 1959 
discouraged the use of the crop . Existing 
varieties had very weak straw and were not 
winter hardy enough to wi thstand most wi nter 
conditions . 
A shortage of durum wheat in 1959 prompted 
a speci a 1 program , requested by the mi 1 1  i ng 
industry ,  for durum wheat . With assistance 
from the Extension agricultural information 
specialists , Sanderson and the wheat breeders 
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produced radiu tapes and news releases on 
which the uses and need of dururi, areas of 
adaptation, recommended varieties and some 
production tips were discussed. The radio 
tapes were sent to Clinton Zinter, former 
county agent, of  The Peavey Co. for use in 
promoting the crop. 
Variety Demonstrations 
The crop variety demonstrations headed the 
list of activ ities in the Extension Agronomy 
educati anal program (Ext-24). 
Johnston and small grain breeder K.H.W. 
Kl ages pl anted the fi rst sria 1 1  grain variety 
demonstration plots on the farms of priv ate 
cooperators. The plots were also used as 
small grain performance trials ( Bul 268). 
Several varieties of spring wheat were 
planted in 1929 on three Brown County farms 
(Bul 256). The next year three to five barley 
v arieties were planted on the farms of  F. J. 
McHugh of Ordway , J. J. Wallace of Britton and 
T. C. Wenz of Bath ( Bul 256). Three to six 
varieties of  spring wheat were planted on each 
o f  15 farms in northeastern South Dakota ( Bul 
268). 
Early  ba rley var iety demon strat ion . 
Crop variety demonstrations in 1931 included 
corn, small grain and flax. In order to pro­
duce more corn in northern and western counties 
to feed the ev er growing numbers of liv estock, 
12 to 15 corn varieties were planted at dif­
ferent locations in 10 counties to show which 
v arieties were best adapted to those areas. 
Small grain variety demonstrations conducted at 
13 locations included six to eight varieties of 
spring wheat, five of barley and six of oats. 
Wheat and barley demonstrations were conducted 
in Grant County, oats was added in Brown and 
flax was added for a total of four crops in 
Codington, Day and Marshall counties. 
Norgaard assembled seed of small grain, 
corn, sorghum and soybeans in 1941 and assisted 
county agents in organizing 32 wheat , 45 bar­
ley, 43 oats, 17 flax, 69 corn, 88 grain sor­
ghum and four soybean variety demonstrations. 
The SCS provided 60 pounds of six grasses 
for each county agent. They were planted in 
species demonstration plots in all counties 
that had county agents. Russi an wi ldrye 
trials were conducted in 25 counties. 
Hybri d corn became more important during 
the 1940s. In 1947, 43 corn hybrid county 
demonstrations were conducted. Sanderson 
secured seed of open-pollinated varieties to 
be compared to hybrids that were being sold in 
the county. County agents were given instruc­
tions on how to determine yield and take notes 
on standability, disease and insect resistance, 
maturity and other factors. 
Around the turn of the decade, county crop 
improvement associ ati ans began to assist the 
county agent with variety demonstration plots_. 
They helped select areas for the demonstra­
tions, tend the plots and sometimes helped 
harv est yield samples. 
By 1 951 there were 198 small grain variety 
demonstrations (53 wheat, 60 oats, 57 barley 
and 28 flax) in 50 counties. Also there were 
34 corn hybrid demonstrations, that included 
10 varieties in 18 counties. 
Three years later there were 240 small 
grain variety demonstrations (11 winter wheat 
and rye, 52 spring wheat, 27 durum, 62 oats, 
57 barley and 31 flax) in 52 counties, 29 corn 
hybrid demonstrations in 24 counties 19 soy­
bean 9-variety demonstrations in 18 counties, 
and 22 sorghum 14-variety demonstrations in 17 
counties. 
V .A . D irks at var iet y demonstrat ion tour-1 950s . 
County agents were prov i.ded with report 
forms for small grain demonstrations and in­
structions for taking notes on maturity date, 
standability, disease, length of straw and 
insect resistance. Sa�ks were provided in 
which yield samples were sent to Cline and 
Sanderson. They threshed the samples and 
determined test weight. Bushels per acre were 
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ca l cu l ated and sent to the respecti v e  county 
agents and cooperators . 
Al so a � meog raphed ci rcu l ar  was prepa red 
annual l y  whi ch i nc l uded a hi story and descri p­
ti on of each vari ety i n  the demonst rati on . 
Though county agents had the i n formati on 
needed to conduct tours of the pl ots , No r­
gaa rd , C l i n e ,  Sanderson or Ladd conducted a 
maj ori ty of the tours . 
Someti me duri ng the l ate 1 950s the county 
c rop i mprov ement as soci ati ons became more 
acti v e  i n  thei r sponso rshi p of the vari ety 
demonst rati on pl ots .  They not on l y  hel ped 
se l ect a cooperato r ,  but pai d fo r the cost 
of seed and sponso red tou rs of the pl ots . 
Sev eral  counti es  hel d tours on Sunday and 
made a fami l y  ev ent of i t .  I n  Day County , for 
examp l e ,  the sel ected cooperator not on l y  pro­
vi ded space for the pl ots but a l so prov i ded a 
g rov e ,  benches and tab l es for a pot l uck pi c­
ni c .  Before eati n g ,  an i nv ocati on was gi v en .  
Afterward s ,  some fa rmers showed sheaths  of new 
v ari eti es they were growi n g .  Ot hers showed 
corn pl ants from ferti l i zed and un ferti l i zed 
areas i n  thei r fi e l d and others di scus sed a 
noxi ous weed . Then an Exten si on ag ronomi st 
l ed a tou r of the sma l l grai n v a ri ety demon­
st rati on pl ots .  B rown , Bead l e , Penni ngton , 
Dewey and Zi ebach counti es  hel d si mi l a r types 
of tours . Most other counti es had ev eni ng 
tours . 
Duri ng 1 95 9 ,  56 counti es conducted 4 7  
spri ng wheat demonst rati ons--30 of du rum , 1 7  
of wi nter wheat a n d  rye ,  6 0  of oats , 57 of  
bar l ey and  34 of fl ax , fo r a total  of  245 
sma l l g rai n and fl ax demonst rati ons . 
Thi rteen corn hybri d demonst rati ons were 
conducted i n  ten counti e s .  Fi fteen vari eti es  
were i nc l uded i n  each  of  17  soybean demonst ra­
ti ons i n  as many counti es  and 33 v ari eti es and 
hyb ri ds  of grai n and forage sorghum were i n­
c l uded i n  20 sorghum demonst rati ons . 
EXTENS ION  SO ILS  PROGRAM 
1 93 7 - 1 960 
An appropri ati on i n  1 929  prov i ded fo r con­
ducti ng soi l erosi on i nv esti gati ons , and soi l 
erosi on experi ment stati ons were estab l i shed 
under the Bu reau of Soi l s , USDA. Four years 
l ater the Soi l E rosi on Serv i ce wa s estab l i shed 
i n  the USDI to conduct soi l erosi on i nv esti ga­
ti ons ( LL-4 ) .  
The l egi s l ati on for the Soi l E rosi on Ser­
vi ce prov i ded fo r soi l erosi on cont rol demon­
st rati on proj ects and fo r Ci v i l i a n Conserv a­
ti on Co rps ( CCC ) camps to prov i de l abor and 
machi nery to conduct the demonst rati ons 
(LL-4 ) .  
I n  1 935  t he name of the Soi l E rosi on Ser­
v i ce wa s changed to Soi l Conserv ati on Serv i ce 
( LL-4 ) and someti me before 1937  the SCS was 
transferred back to the USDA. 
The CCC camps serv ed a dua l purpose . They 
prov i ded empl oyment for the nati on ' s  youth and 
Worl d War I v eterans and prov i ded l abor for 
conserv ati on of natura l resources (LL-5 ) .  
Though many CCC camps i n  South Dakota were 
operated by the U . S . Forest ry Serv i ce ,  camps 
at four  l ocati ons (Al cester , Hu ron , Chamber­
l ai n  and St urgi s )  were operated by the SCS .  
Si de camps were l ocated at Vermi l l i on ,  Presho 
and Mi 1 1  er .  
Dam  const ructi on wa s a maj or acti v i ty .  Some 
of the dams i nc l ude the masonry dams ac ross the 
J ames � v er at T� rd St reet i n  Hu ron and one i n  
Spi nk  County . An ea rthen dam on the Crow Creek 
at Chamber l ai n ,  the Brakke and Fate Dams near 
P resho and the Lake Dakotah Dam nea r Mi l l e r 
were al so const ructed (LL-6 ) .  
Other conserv ati on practi ces i nc l uded st ri p 
c roppi n g ,  rough ti l l age and shel terbe l ts  to 
prev ent wi nd erosi on , and contouri ng , contour 
croppi n g ,  contour fu rrows i n  pa stures and ter­
raci ng to prev ent water erosi on (LL-6 ) .  
Du ri ng the mi d- 1 930s the Soi l E rosi on Ser­
vi ce hi red J .  G. Hutton of the Ag ronomy De­
partment at SDSC to conduct educati onal  meet­
i ngs  throughout the state to di scuss soi l s-­
how they were deve l oped ; what they prov i ded ; 
how structure , organi c matter and nut ri ent 
content were deteri orati n g ;  and the need to 
prev ent wi nd and water erosi on i n  order to 
protect thi s natural resource (LL-7 ) .  
Soi l Con serv ati on Di stri cts 
In 1 93 7  the State Legi s l ature passed a l aw 
whi ch estab l i shed the State Soi l Conserv ati on 
Commi ssi on (LL-7 ) and out l i ned the procedure 
for establ i shi ng soi l conserv ati on di st ri cts 
(LL-8 ) .  Thi s wa s an Exten si on functi on and 
R a l ph E. Han sen wa s emp l oyed as Extensi on 
Conserv ati oni st i n  October that yea r .  
He conti n ued to hol d the type o f  meeti ngs 
conducted ear l i e r by Hutton . Much of hi s ti me 
wa s dev oted to the organi zati on of conserv a­
ti on di stri cts .  A tota l  of 32 were organi zed 
duri ng hi s 7-yea r tenure .  
Hansen took cha rge of the Dakota Zephyr ,  a 
mi meog raphed news l etter ,  duri ng the ear ly  
1 940s . The  fi r st  i s sues were wri tten and  ci r­
cu l ated by the SCS .  After  Han sen became the 
edi tor , SCS personnel and di st ri ct superv i sors 
prov i ded i n formati on fo r the qua rterl y .  The 
publ i cati on was pri nted , sta rti ng i n  Nov ember ,  
1 943 , at Extensi on Serv i ce expense fo r sev eral 
year s .  Howev er ,  sev era l di st ri cts sta rted to 
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circulate their own newsletter and the Dakota 
Zephyr was di scontinued during late 1946 
(LL-27). 
A Soi 1 conservation teaching unit was pre­
pared in 1943 for the rural schools of Meade, 
Perkins and Zi ebach counties. It was deve-
1 oped by a high school superi ntendant, two 
county agents, three rural school teachers, 
three SCS special i sts and Ralph Hansen 
(LL-32). 
A second edition was prepared later in the 
year by Hansen and another commi ttee. Entitled 
"South Dakota Teachi ng Unit for Soi 1 Conserva­
ti on for Grade Eight", i t  contained fourteen 
lessons for use over a 6-week peri od in Unit I 
of "Earth and Changes" (LL-32). 
Each lesson was outlined as problem, objec­
tives and subject matter and concluded with a 
comprehensi on exerci se. Each lesson was illus­
trated by appropriate pi ctures or drawings 
(LL-33). 
Hansen 's successor, Leonard L. Ladd, con­
ti nued the major educati anal program of orga­
nizing new districts. When a new district was 
being organi zed, the county agents were sup­
pli ed with samples of news stori es, ci rcular 
letters and informati on sheets on a di stri ct-­
what it was and how it operated. 
By 1945 a total of 1,981,177 acres was or­
gani zed i nto distri cts--320,917 acres in one 
new district and the remainder in additions to 
eight exi sting distri cts. At the end of the 
year one county was ready to vote on the ques­
ti on of whether i t  should be organized into a 
conservati on distri ct. Two districts were 
ready to vote on the inclusi on of the re­
mainder of the counties into existing di s­
tricts and four were ci rculati ng petiti ons 
to secure a vote on the same questi on. A 
total of 14,870,909 acres (30% of the cropland 
and 40% of  the acreage in the state) had been 
organized into conservation di stricts. 
Ladd organized the first soi l and moi sture 
conservati on clini c in 1951. The Greater South 
Dakota Associ ation sponsored it as a scholar­
ship award for farmers recognized for soil and 
water conservati on programs. For many years 
the farmer selected as the number one conser­
vati oni st i n  his district won the award. 
Ladd and hi s successors, Williamson, Adams 
and Schaper, organized 30 cli ni cs on the cam­
pus of SDSU. Speakers on the 3-day program 
included staff  members from several depart­
ments--Agronomy, Ani mal Science, Agri cultural 
Engi neering, Economi cs, Sociology and others. 
Around 1970 the length of the clini c was shor­
tened to 2 days and spouses were i nvi ted to 
attend. 
An outline was developed in 1945 for dis­
trict supervisors to use when develo� ng a 
pl an of work and writing an annual report. 
Also, a memorandum of understandi ng between 
soil conservation � stricts and the Extension 
Service was developed. 
Two new districts were organized during 
1955. The Jones County � strict and the 
Perkins County distri ct covered an area of 
1,915,207 acres. 
By the end of 1955 there were 66 soil con­
servation distri cts coveri ng an area of 
36,030,373 acres of land in farms and ranches. 
The area included all of 59 counties and part 
of another county. Only five counties and 
part of one remained unorganized. The unorga­
ni zed counties were Edmunds, Walworth, Faulk, 
Douglas, Hutchinson and part of Lyman. 
Preliminary educational work on district 
organi zation was initiated in Edmunds, 
Walworth, Faulk, Douglas and Lyman counties. 
When Ladd reti red i n  1956, 69 distri cts had 
been organized. Williamson conti nued to orga­
nize di stricts. By 1959 some reorganizati on 
had taken pl ace and all counties but Douglas, 
Faulk, Hutchinson and east Corson were orga­
ni zed i nto 65 districts whi ch i ncluded more 
than 90% of the farmland in the state. Hut­
chi nson was organized in 1961 by Williamson 
and Douglas County in 1966 by Adams. 
Handbooks were developed i n  1959 as guides 
for di stri ct supervi sors when fulfi lli ng their 
many responsi bi l i ti es. 
Other Conservati on Programs 
Duri ng the late 1950s, the Great Plai ns 
Conservation Program was inaugurated by the 
SCS. Extensi on soi ls speciali sts attended 
inter-agency meeti ngs where each agency ex­
plained i ts part i n  the program. Extension 
publi cations were prepared and farmer meetings 
held to explai n how the program would help 
stabi li ze agriculture. 
The Soi l and Water Con se rv ati on Needs In­
ventory was completed in 1959 in cooperati on 
wi th the SCS. The state i nv ento ry was later 
i ncluded in the Nati onal Soi ls and Water Needs 
I nventory which was a valuable document used 
by several agencies for planni ng. 
Conservation Demonstrations 
During the early 1940s, farmer cooperators 
were asked to � gn agreements to use their 
farms as demonstrations of such conserving 
practi ces as improved range management, water 
spreadi ng, improved irrigation systems, 
grassed waterways, contour croppi ng, drainage 
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di tches and wi ndbreaks. Trees were provided 
for the fi rst time in 1943 and 57 demonstra­
t ion farms, cover i ng 30,922 acres i n  26 coun­
ties, were establi shed. Agreements were ob­
tai ned by the Extensi on Conservati on ist, SCS 
techn ic ians or by a "wi despread applicati on 
program." By the end of 1943, 180 farms and 
108,579 acres operated under such agreements. 
I n  cooperati on w i th the SCS, Ladd organ ized 
f i ve tillage and farm terrace-bu ild ing demon­
strati ons in  1949 and one each on pot hole 
drai nage and contour farmi ng. Ti llage demon­
strati ons were used to encourage the 746 
attendants to use fall ti llage to conserve 
moi sture and control weeds. 
For each demonstration implement dealers 
were invited to bri ng machi nery--moldboard 
p 1 ows, wheat 1 and p 1 ows, one-way di sks, " gob a 1 "  
disks, ch i sels, duck-foot culti vators, blades 
and rod weeders. Ladd explai ned the meri ts of 
each type of implement for controlli ng weeds, 
conserving soi l  moi sture and prepari ng a 
seedbed. Then each implement dealer i n  turn 
had an opportun ity to di scuss h i s  own mach ine 
and make two rounds i n  small grai n stubble to 
demonstrate it. 
Duri ng 1950 t i llage demonstrati ons were 
held in Aurora and Jerauld counties, tillage 
and terrace bui ldi ng in  Sp i nk, terrace­
bu ild ing in  Yankton and tree planti ng demon­
strati ons in  Haakon County. 
T i llage demonstrati ons were held at several 
locati ons in  the state almost every year until  
the present (1980). 
Soi l  Fertility 
Demonstrati ons wi th phosphorus fertil i zer, 
mostly on corn, were started in  1926. Because 
of the drought in  1930, the number of demon­
strati ons dropped to 56 i n  n ine southeastern 
counties i n  1931. 
These demonstrati ons were conti nued by 
Johnston and hi s successor Norgaard on a 
l im ited bas is. They contended that a legume 
i n  the rotati on would provi de ni trogen needed 
by other crops, but phosphorus was needed on 
corn and alfalfa. 
W i th the establ ishment of the Soi l  Testi ng 
Laboratory in  1947, more emphasi s  was placed 
on fertil izer demonstrati ons by Extensi on 
agronomi sts and Extensi on conservati oni sts. 
I n  1948 Ladd assi sted county agents wi th 
156 fertil izer demonstrati ons. The number 
dropped the next year to 145 i n  41 counties. 
Each demonstration included four 1/30-acre 
plots, w ith  an untreated plot and three fer­
t il ized plots. One rate of ni trogen, one of 
phosphorus and one of both elements were ap­
plied in 53 small grai n  and 39 corn demonstra­
tions. Three rates of ni trogen were applied 
i n  31 perennial grass demonstrati ons and three 
rates of phosphorus i n  32 alfalfa demonstra­
ti ons. 
Sanderson in 1949 packaged and supplied 
commerc ial fertil izer for 86 demonstrati ons 
(17 corn, 26 small grai n, 23 perenni al grass, 
and 20 alfalfa) in  20 counties, usi ng treat­
ments sim ilar to those used by Ladd. 
During 1950 Ladd helped county agents con­
duct demonstrati ons in  42 counties. Small 
grai n was the crop in 57 demonstrati ons, grass 
i n  45, alfalfa in  36 and corn in  24. 
Though Soils speciali sts directed much of 
their attenti on to the TVA demonstrati on pro­
gram, crops speci ali sts conti nued the ir  demon­
strati ons for more than a decade. Many ti mes 
enough fertil izer was provi ded to fertil ize 
one or more stri ps across the variet ies i n  the 
variety demonstrati on plots. 
Crops and soi ls speci al ists conti nued to 
advocate the use of grasses and legumes i n  the 
crop rotati on to improve soi l  tilth and fer­
til i ty. Soils special ists conducted educa­
tional programs on the role of soil  micro­
organisms, resi d ue management, fertil izer use 
and soil  testi ng. 
The objectives in 1959 were to promote the 
use of more grass and legumes in  croppi ng 
systems, secure increased use of fertil izer as 
a soil  management practi ce and induce farmers 
to submit  3,000 soil samples for soil  testi ng. 
An attempt was made to organ ize a 4-H pro­
ject in  soi l  sampl i ng. 4-Hers in  Mi nnehaha 
County were trai ned to take soi l  samples and 
subm it  them for tests wi th the intent that the 
idea become a permanent 4-H project. I t  never 
did. 
TVA Demonstrati ons 
Ladd, in  1949, made arrangements wi th the 
Tennessee Valley Author ity to conduct coopera­
tive fertil izer demonstrati ons in  South Dakota. 
After several rreeti ngs wi th Experi ment Stati on 
staff, Extensi on admin i strati on and TVA repre­
sentatives, a memorandum of agreement was 
developed. 
The "test demon strati on" program was i naug­
erated in 1950. The objecti ves of the program 
were to (1) introduce new fertil izer developed 
by TVA, (2) promote eff i ci ent and economical 
fertil izati on practi ces, (3) encourage greater 
use of grasses and legumes in  the croppi ng 
system, (4) promote soil  testi ng as a basi s 
for fertil izer appl ication, (5) demonstrate on 
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farm scale that research was essential and (6) 
develop complete farm and home plans. 
The program was conducted under a state 
committee. Counties were invited to submit 
requests for the demonstrations. The state 
committee based the selection of counties on 
the soil associations that occurred in each 
county. An organization (SDCIA, Conservation 
District Supervisors or Extension Board) with­
in each selected county then chose four or 
five cooperators based on the soil type within 
the specified soil association. 
Each cooperator signed an agreement to con­
duct a complete farm and home plan that in­
cluded the use of a specified c rop rotation, 
the keeping of complete farm records, the use 
of recommended soil and water conservation 
p ractices, dete rmination of yields on fer­
tilized and unferti lized areas and gave per­
mission to use the farm for tours. 
In 1950 the four cooperators, (two each in 
Deuel and Minnehaha counties) used 69,900 
pounds of superphosphate, obtained at a re­
duced cost, on 471 ac res. Yield inc reases 
ranged from O to 300%. 
In 1955 there were 29 cooperators in 14 
counties. Enti re fields were fertilized with 
check st rips left in each field. 122 tons of 
concentrated superphosphate were applied on 80 
fields, and 49.7 tons of ammonium nitrate were 
applied on 51 fields. 
The response of legumes to phosphate over a 
5-year pe riod indicated definite trends. In­
c reases of legume hay yields on a county aver­
age were : Beadle 34%, Butte 12%, Charles Mix 
25%, Clay 13%, Deuel 55%, Lawrence 12%, 
Lincoln 18%, Meade 16%, Minnehaha 38%, Roberts 
32%, Sanborn 18%, Sully 32%, Tripp 16% and 
Todd 15%. 
A group of representatives from TVA was 
taken on a tour of th ree demonst ration farms 
and the Summers fertilizer plant. 
Four years late r there were 38 cooperators 
in nine counties. More than 337 tons of ammo­
nium nitrate, ammonium phosphate nitrogen, 
diammonium phosphate, concentrated superphos­
phate and calcium metaphosphate were applied. 
Farmer tours were held on several of the 
farms. 
The "distributor demonstration" program was 
initiated during the late 1950s. The main 
purpose of the program was to encourage eli­
gible dealers to sell TVA fe rtilizers to far­
mers who would cooperate in the demonstration 
of the fertilizer. In 1959 an educational 
p rogram was conducted to familiarize ferti-
1 i zer dealers with the test demon strati on pro-
gram, report results from that program, report 
fertilizer research results and promote soil 
testing among dealers and assist dealers with 
the farmer organization meeting. 
Know Your Land and Grassland 
In cooper a ti on with the SCS, Ladd and 
Switzer inaugurated the "Know Your Land" pro­
gram in 1953. The program was patterned after 
that developed at Oklahoma State for the pur­
pose of providing a new method of teaching 
soils and soil conservation to 4-H members and 
vocational agricultural students in high 
school (LL-27) .  
By 1955 the program was developed as an 
educ a ti ona l tool in the teaching of soils and 
soil management to youth and adult groups. 
Every vocational agriculture cl ass and vet 's 
agriculture cl ass in the state used the "Know 
Your Land " material as a part of their course 
work. Many 4-H clubs also used this method of 
teaching soils. The number of farmers attend­
ing schools was rather small. 
An area land judging contest was held at 
Mitchell. Eleven counties participated. One 
team each for 4-H, FFA and adults was chosen 
through an elimination contest to represent 
South Dakota at the national contests at 
Oklahoma City. 
The number of area land judging contests in­
c reased to four by 1959-Aberdeen, Watertown, 
Mitchell and Sioux Falls. At each location a 
school was held during the forenoon to help 
students recognize soil factors used in soil 
management and give instructors some ideas for 
teaching soil management . 
The judging contest was held during the 
afternoon. The four top FFA and four top 4-H 
students at each of the Aberdeen and Mitchell 
contests became members of four 4-student 
teams. One team each of 4-H and FFA members 
was selected from those who judged at the 
other two locations. Williamson accompanied 
the teams to the national contest. 
In 1954 Cline sta-rted to develop a "Know 
Your Range Land or G rassland judging program 
in cooperation wi th SCS representatives. He 
conducted a training session for county agents 
and representatives of SCS and other agencies. 
EXTENSION WEED PROGRAM 
194 7-1960 
For a quarter century the weed work was 
done by Extension agronomists. In 1931 there 
was much interest in the use of clean cultiva­
tion and the chemical, sodium chlorate, to 
control field bindweed, Canada and perennial 
sowthistle, leafy spurge and quackgrass. 
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Johnston routed a Chi pman Chemi cal Engi neeri ng 
Co. spray truck to 21 areas i n  1 0  counti es, 
and the use of sodi um chlorate was demonstrated 
to 8 13  people. A total of 159 demonstrati ons 
was conducted i n  1 6  counti es. Demonstrati ons 
i ncluded the use of clean culti vati on i n  seven 
counti es and $30,000 worth of sodi um chlorate 
i n  ten counti es. 
In 1941 Norgaard started to work with a 
SOCIA commi ttee to develop new weed and seed 
laws and cooperate with the AAA on i ts weed 
program. In addi ti on, he helped fi ve county 
agents conduct demonstrati ons on the use of 
cultural methods to control fi eld bi ndweed 
and led a 150-man tour of southeastern 
counti es to show the seri ousness of the 
weed. 
The new weed law sponsored by the SOCIA was 
passed by the 1945 Legi slature. It named the 
members of the 9-man State Weed Board, autho­
ri zed the hi ri ng of a state weed supervi sor 
and speci fi ed that Extensi on be respon� ble 
for the educati onal program. 
When an appropM ati on was made to the State 
Weed Board i n  1947, i t  i ncluded $10,000 for 
Extensi on, maki ng i t  possi ble to i mplement a 
full fl edged Extensi on weed program. Elmer 
Sanderson left hi s post as Assi stant Exten­
si on Agronomi st i n  Apri l to serve as the State 
Weed Supervi sor. When Wi lli am Klatt was 
employed for that posi ti on i n  July, Sanderson 
returned to Extensi on and devoted nearly full 
ti me to the weed program for about 6 months. 
The speci ali sts and county agents conducted 
270 weed meeti ngs duri ng 1 947. Demonstrati ons 
were gi ven on di fferent types of sprayi ng 
equi pment, how weeds should be sprayed and on 
vari ous chemi cals . Publi cati ons wi th color 
i llustrati ons were produced on four noxi ous 
weeds : creepi ng jenny , perenni al sow thi stle, 
perenni al peppergrass and leafy spurge (Ext 
25). 
Leonard L. Schrader became the fi rst Exten­
si on Weed Speci ali st on January 1 ,  1948. He 
conti nued to spend consi derable ti me on the 
organi zati on of county weed boards, but also 
di scussed the use of cul ti v ati on, soi 1 steri -
lant chemi cals and the new herbi ci de 2,4-0 for 
controlli ng weeds. 
In 1950, 460 weed meeti ngs were conducted. 
Weed i denti fi cati on sli des were made for 
county agents ' use at the meeti ngs. The 
use of sprayers, rates of appli cati on of  
2,4-0 and ti me of appli cati on were ti mely 
subjects di scussed at the meeti ngs. South 
Dakota had 2,236,000 acres of crops treated 
wi th chemi cals for weed control duri ng the 
year (Ext 25). By the end of the year, 47 
county weed boards had been organi zed. 
After county weed boards were organi zed, i t  
was necessary to trai n those i nvolved i n  the 
weed program. In 1951  a 2-day shortcourse was 
held for county agents, county weed super­
vi sors and county weed board members. Aeri al 
sprayer operators attended another 2-day 
shortcourse. Schrader and Cli ne conducted 
fi ve weed and range schools to trai n 3 71 4-H 
club members who di splayed 150 range and weed 
books at the Western Juni or L i vestock Show i n  
October. Twenty educati onal and organi za­
ti onal meeti ngs with an attendance of 1875 
were held. 
Lloyd R. Wi lson became Extensi on Weed Spe­
ci ali st on January 1 ,  1952. The fi rst di s­
tri ct weed meeti ng was held that year. It 
i ncluded county agents, county weed board 
members, county weed supervi sors, county com­
mi ssi oners and townshi p weed representati ves 
from four southeastern counti es. 
At that ti me, i t  was esti mated that noxi ous 
weeds caused losses of $40 mi lli on annually. 
The amount was about half the amount that the 
legi slature appropri ated for a bi enni um. 
About 3 mi lli on acres of crop were sprayed 
with 2,4-0 i n  1951  by 75 li censed aeri al appli ­
cators and about 9,000 ground M gs. 
Wi lson started provi di ng herbi ci des for 
noxi ous weed control demonstrati on plots. 
Seven counti es had demonstrati ons i n  1 952, 12 
i n  1953 and 23 i n  1954. Also i n  1954 the weed 
research staff sprayed flax plots i n  fi ve 
counti es to demonstrate the use of several 
chemi cals for controlli ng annual weeds i n  that 
crop. The fi rst weed tour, attended by chemi ­
cal company representati ves, state and county 
weed workers and farmers, was conducted. They 
observed the demonstrati ons i n  ni ne counti es. 
Organi zati onal meeti ngs i n  1954 were held 
i n  Brule and Tri pp counti es. Brule County 
became the 52nd county to elect a county weed 
board. U. J. Norgaard beli eved that the 
seventh year of the program was cri ti cal. If 
the program survi ved that year, i t  would 
conti nue. Consequent 1 y, speci a 1 effort was 
made to rejuvi nate the organi zati ons i n  seven 
counti es that were begi nni ng to show a lack of 
enthusi asm. 
Fi ve dealers ' schools were held i n  1954. 
Extensi on speci ali sts i n  weeds, soi ls and ent­
mology trai ned agri cultural chemi cal dealers 
on the characteri sti cs and - uses of ferti ­
li zers, herbi ci des and i nsecti ci des. 
Kei th E. Wallace became the thi rd Extensi on 
Weed Speci ali st i n  July, 1954. He conti nued 
most of the programs establi shed by hi s pre­
decessors--attendi ng State Weed Board meet­
i ngs, helpi ng man the State Weed Board booth 
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at State Fair ,  and conducting district weed 
meetings , weed control demonstrations ,  state 
weed tours , dealers '  schools , aerial applica­
tors ' shortcourses , county weed workers '  short­
courses and farmer meetings . 
However , most of the counties had organized 
weed programs and more weed research informa­
tion was available on weed control methods. 
Therefore , he spent less time on the discus­
sion of the needs for weed control and more on 
methods of controlling weeds . 
When discussing methods of controlling 
weeds , he followed the philosophy that clean 
seed , proper seed bed pre pa ration , good rota­
tions and sound soil management practices were 
required for controlling weeds in crops . 
These practices would eliminate many annual 
weeds and prevent infestations of most peren­
nial weeds . Herbicides were valuable supple­
ments to these practices , but were not in­
tended as a replacement of sound management 
practices . 
Once weeds became established , special 
practices were needed to el iminate them . 
Special cultivation ,  competitive crops , and 
herbicides , in addition to the practices 
already mentioned , were helpful . A single 
method or application seldom elim inated all 
perennial weeds. Once they are eliminated , 
new seedlings from seeds in the soil needed 
to be controlled . Some of these seeds would 
remain viable for as long as 20 years . 
By 1959 all but 12 of the 67 counties had 
active weed boards . They had conducted nox­
ious weed surveys and reported a total of 
1 ,285 ,212 acres of field bindweed , 224 , 138 
of Canada thistle , 291 ,026 of perennial sow­
thi stl e ,  150 ,249 of quackgrass , 67 , 000 of 
leafy spurge , 910 of hoary cress , 557 of 
Russian knapweed and 44 acres of horse nettle . 
Because of the large infestation of some 
species , the objectives of the weed program 
were to control large infestations of field 
bindweed , thistles and quackgrass and elimi­
nate small infestations of these weeds and 
each of the other four species of noxious 
weeds . 
Wallace attended 16 county weed meetings , 
eight district meetings , the State Weed Con­
ference , conducted a district county agent 
training session in Watertown , assisted with 
the aerial applicators ' shortcourse , took 
charge of SWB exhibit at State Fair and pro­
vided chem icals for 21 weed control demon­
strations . 
The demonstration plots included nine soil 
sterilants--Concentrated Borascu , TBA , PBA , DB 
Granular , Amate , Erbon and Chlorea . 
Wallace worked with Derscheid in the for­
mulation of the ACP cost sharing program con­
ducted by the ASCS . A total of $260 ,000 was 
spent in 1959 to eliminate noxious weeds on 
80 ,000 acres . 
EXTENSION WATERSHED PROGRAM 
1955-1962 
Joseph T. Paul son , the only person to serve 
as Extension Watershed Flood Control Special­
ist , was appointed on December 1 ,  1954 . His 
assignment was to do the educational work re­
qui red for the watershed program in the Big 
Sioux River Valley . 
The overall watershed program involved the 
development of several fi ood control projects 
on the tributar ies . Before channelization 
and other stream improvements could be per­
formed at U .S .  Government expense ,  it was 
necessary for farmers and owners to conduct 
conservation practices to protect the up­
land as well as lowlands from water runoff 
and soil erosion--such practices as contour 
farming , pasture furrows , terraces , grassed 
waterways and water retention dams . The 
objective of each project was to provide 
an outlet to the Big Sioux and control 
flooding without causing floods in another 
area . 
First Year 
The projects that were considered were on 
Deerfield Creek in Deuel and Brookings coun­
ties , Silver Creek in Minnehaha , Patee Creek 
in Lincoln , Butte Creek in L incoln and Union 
counties , and Union and Richland Creeks in 
Union County . 
The 3000-acre Scott Creek project in Union 
County had been almost completed . The North 
Deer Creek project in Deuel and northern 
Brookings County had been approved for soil 
conservation work , and the Silver Creek 
project in Minnehaha had been approved by 
the SCS and a report sent to Washington , 
D . C .  
Deer Creek 
A half dozen local meetings were held to 
explain the project and encourage farm leaders 
to apply conservation practices on their land 
to demonstrate the value of the practices to 
their neighbors . 
Studies were initiated to determine the 
advisability of diverting the water from upper 
Deer Creek in southeast Deuel County and north­
east Brookings County into Lake Hendricks . A 
dozen farmers toured the Scott Creek project . 
They organized the Upper Deer Creek Watershed 
Comm ittee . 
-344-
S ilver Creek 
The i dea of watershed flood control was 
d i scussed at two meeti ngs and a committee of 
ten was chosen to promote the development of 
the watershed . About 110 farmers attended the 
next two meeti ngs i n  Balti c  and Renner and 20 
more were interv iewed . Objecti ves of the 
meeti ngs and interviews were to further ex­
plai n the purpose of the program and to learn 
what farmers wanted to do . 
The watershed i ncluded 23,000 acres on 141 
farms . Only 8,000 acres were subject to 
flood ing and it was d i ffi cult to conv i nce far­
mers in  the 15,000 acres of upland that the 
use of conservati on practi ces on their farms 
was essenti al to the success of the project . 
Pattee-Oakland 
The Oakland project had been approved for a 
survey and part of the surveyi ng had been done . 
However, the Pattee and Oakland were part of the 
same hydrologi cal un i t  and it was felt that the 
two should be organi zed together. Farmers i n  
the Hudson area vi s i ted the Scott Creek project 
and voted to ask the Oakland organi zati on to in­
clude the enti re Pattee Creek watershed in the i r  
plans . 
Conservati on practi ces had been established 
on very few acres in the watershed . 
Uni on Creek 
The creek flowed from near Alcester to near 
Akron, Iowa, where i t  flowed i nto the Bi g S i oux. 
About 15 farmers toured the Scott Creek project, 
but few conservati on practi ces were bei ng used, 
farm land was badly eroded and the farmers had 
li ttle enthusi asm for a watershed project . 
R i chland Creek 
Th i s  small creek flowed into the Bi g Si oux 
near Elk Poi nt .  A group of farmers toured the 
Scott Creek project, formed an organi zati on, set 
up commi ttees and made appli cati on for state and 
federal approval, a survey and a pl an of work . 
Brule Creek 
The Brule Creek watershed comprised 145,000 
acres in  L i ncoln and Un ion counti es .  It was 
very destructive. It removed good soi l  from 
fertile crop land, flooded lowlands along its 
course and flooded bottomland where it entered 
the Bi g Si oux. It poured tons of topsoil and 
s ilt into the Bi g S ioux, obstructed its flow 
and caused it to flood adjacent crop land . 
Farmers and land owners were beginn ing to 
th i nk that somethi ng should be done about the 
s i tuati on.  
Later Years 
For the next several years Paul son con­
ducted educational programs to explai n what 
takes place dur ing soil depleti on and soi l  and 
water loss . Th i s  was to demonstrate that con­
servati on practi ces protect the land from ero­
s i on and illustrate that erosi on from upland 
farms damages lowland farms, c i t ies and towns 
downstream . 
He also explained that the Watershed Autho­
ri ty gave d irect authori ty, taxing rights and 
other powers to local people so they could 
cooperate wi th the Federal Government in  a 
watershed program and properly conduct the ir  
part of  the program . He attempted to conv ince 
people that the federal watershed program 
would help them and that an organi zation could 
secure federal ai d .  
Duri ng 1960, Paulson was concerned wi th 22 
watershed projects . W ild R i ce Creek i n  
Marshall County, Silver Creek, in Mi nnehaha, 
Pattee Creek in L i ncoln and Scott Creek i n  
Union County were organ i zed and in the con­
structi on stage . Green Creek in  L i ncoln and 
Un i on counties and Upper L i ttle Mi nnesota in 
Roberts County were organi zed, but had no 
f i nance plan and had not voted on construc­
t ion .  Turkey Ri dge Creek in  L i ncoln, Brule 
Creek in  L i ncoln and Un ion and Marne Creek in  
Yankton were in the organi zati onal stages . 
Lower Crow Creek i n  Brown, Upper Crow Creek in  
Marshall, Upper Deer Creek i n  Brooki ngs and 
North Fork Whetstone in Roberts County were 
prepari ng for organi zati on .  Tewaukon Creek 
and Veblen Creek in  Marshall County were con­
s i deri ng organi zati on . North Deer Creek i n  
Brooki ngs ; Butte Creek i n  Custer and Penni ng­
ton Counties, Ri c hland Creek in  Union, East 
Branc h  Verm ill ion River in  K i ngsbury, Lake and 
McCook counties; M i ddle Fork Verm illion Ri ver 
i n  Lake and McCook ; Ponca Creek i n  Gregory ; 
and Spring Creek in Charles Mi x County were in  
the early educati onal stage . 
E XHIB ITS 
L i ke demonstrati ons, exhi b i ts were used 
extensively i n  the Extensi on programs, espe­
c ially duri ng the 1950s and 1960s . 
Johnston and H .  M .  Jones, the Extensi on 
Da iryman, played a major role in  the conduct 
of the "Alfal fa and Sweetc lover Spec ial"  trai n  
i n  Eastern South Dakota dur ing the wi nter of 
1925 . Its purpose was to promote greater 
acreage and the use of these crops as the most 
rel iable, permanent and prodOctive sources of 
feed for mai nta in ing livestock on South Dakota 
farms under al l cond i t i ons (JW-31) . 
Starti ng in  1949 a booth or exh i b i t  was 
devel oped, erected and manned annually by 
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Extension agronomists for the SOCIA at State 
Fair . A different topic was emphasized every 
year for about 15 years . Both crops and soils 
specialists manned the booth from time to 
time. Sheaves of new crops always attracted 
attention . Since the mid-1960s, the display 
has included sheaves of new v arieties and a 
certified seed show . 
Aboard t he Alfalfa Sweetclov er Tra in . 
The SWB also started to sponsor an exhibit 
at State Fair in 1949 . For about 20 years, 
the Extension Weed Specialist spent several 
days each year v i  siting with weed fighters 
that stopped at the display which usually 
featured one or more of the noxious weeds. 
Large Displays 
Extension Agronomy featured several large 
displays . Most were constructed by Tom 
Strachan, County Agent of Lyman County, and 
financed by the SOCIA . All were displayed at 
the SOCIA annual meeting and other large agri­
cultural gatherings, generally by Strachan but 
sometimes by Sanderson and Cline . 
South Dakotas Green Gold--Preserve It, Im­
prove It" w as an 8- x 64-foot display of legu­
mes and grasses that was first di spl ay,ed at 
R apid City in 1949 . Others included "Story of 
Sorghum Production in South Dakota", "What's 
Your Hay Worth", "Steps in Wheat Improv ement" 
and "Grassl and Pl ants--Some Good and Some 
Bad . "  
The latter was 11 feet high and 64 feet 
long . It included plant mounts of 17 native 
legumes, eight poisonous plants and 71 forbes . 
Green labels were used for native legumes, red 
ones for poisonous plants and white cards for 
forbes to tell a little about each species . 
I n  1954 it was shown at several 1 arge agri -
cultural meetings in the state as wel 1 as a 
western states regional meeting in Fort 
Collins, the national meeting of range manage-
ment in Omaha and the USDA grassland exhibit 
in Washington, D .C .  
Traveling Exhibits 
Extention agronomists prov ided one to three 
exhibits for each of the seven traveling exhi­
bits conducted by the Extension Serv ice during 
the 1950s and 1960s . 
The 1950 show, entitled Farming in the 
Fifties, included nine booths . L add prepared 
and manned the conserv ation booth which com­
pared the characteristics of soil that had 
been continuous 1 y cropped wi th those of soi 1 
on which wi th a crop rotation containing 
grasses and legumes had been raised, to show 
the adv antages of the crop rotations . 
In the crops booth, Sanderson and Cline em­
phasized use of early maturing smal 1 grain v ar­
ieties to escape the weather hazards of July 
and August . Not overlooked was the fact that 
good soi 1 ferti 1 i ty was needed to get maxi mum 
yields from the v arieties . The use of grass 
and legumes in a rotation and the use of sweet­
clover as a green manure crop were suggested as 
w ays of obtai ni ng good soi 1 fe rti 1 i ty . 
A year later Extension agronomists manned 
two of the booths in the "Family Farming" tra­
veling exhibit . The Crops booth told the 
story of nitrogen by showing that nitrogen 
could be added to the soi 1 by the growing of 
1 egumes . It depicted a 3-year rota ti on which 
included a crop of sweetclover and used sacks 
of nitrogen to illustrate the amount of nitro­
gen added by the legume . 
The soi 1 s booth at State Fair and "Family 
Farming" traveling exhibit was entitled "The 
Story of Nitrogen . "  The exhi bit con si sted of 
a large background panel on which a chart il­
lustrated that a tremendous amount of nitrogen 
was added to the soil whenever a crop of sweet­
clover was plowed under as a green manure crop . 
On either side of the chart, sheaves of ferti­
lized and unfertilized alfalfa and grass showed 
that production of both crops was greatly in­
creased by ferti li zati on. The roots of grasses 
and alfalfa were displayed on � de tables along 
with samples of nitrogen fertilizer . 
" Fortified Farming" included 11 subject 
matter exhibits in 1952 . The crops exhibit 
i nc 1 uded she av es of adapted oats, bar 1 ey and 
fl ax v arieties mounted on a wheel behind a 
wall . A triangular opening in the wall al­
lowed the showing of only one or two v arieties 
at a time . The use of adapted v arieties was 
stressed as an essential factor for "efficient 
farming" . Extension agronomists emphasized 
the need for good soi 1 fe rti 1 i ty and seed 
testing and demonstrated ways of testing for 
seed germination in the home. 
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"Soil is What You Make It " was the title of 
the soils exhibit for "Fortified Farming" and 
for State Fair. It emphasized that all soils 
do not have equal soil fertility and never 
did. However, the operator that assumed con­
trol of the land could improve it, mainta in 
it or destroy it. Ladd and Switzer advocated 
the return of crop residues to the soil, plow­
ing under of legumes as green manure and the 
use of commercial fertilizer when soil tests 
indicated a need to improve soil condition and 
increase yields. 
Soil monoliths on the background illustrated 
differences between good and poor soils. Other 
displays included roots of alfalfa and grass, 
nodulated roots of alfalfa and different grades 
of straight and mixed fertilizers. 
The weed exhibit was entitled "Keep Weeds 
off the Farm". It included mounts of the 
eight noxious weeds and emphasized that "it 
costs more to keep weeds than to ki 1 1  them". 
Charts were used to compare the losses caused 
by field bindweed with the cost of eliminating 
it. 
"Better Farm ing-Better Living" was the 
theme of the 1O-booth traveling exhibit shown 
in 1 954. Each booth was designed to illus­
trate how SDSC served the people of the state. 
Exhibits were pre pa red by each of the five 
divisions. 
Agronomists concentrated on the Soil Test­
ing Laboratory, Seed Testing Laboratory, Var­
iety Performance Tests, soil fertility trials 
and the development of new varieties. They 
illustrated how seed testing and soil testing 
would pay for each farm, and how variety per­
formance tests and soil fertility trials were 
used to determine which varieties were best 
adapted and how much fertilizer was needed in 
various areas of the state. 
Agronomists had two of the ten - -subject 
matter booths in the 1957 traveling exhibit 
entitled "Family Farming in 1957". 
"Keys to Successful Farming" was the title 
of the booth that Sanderson and Cline provided. 
A chart listed the following crop production 
practices : choose adapted crops, select adapted 
varieties, test all seed, treat all seed, con­
serve soil moisture, grow grasses and legumes 
in the rotation, plow under green manure, use 
commercial fertilizers as needed, prepare firm, 
well-tilled seed bed, use furrow openers for 
planting row crops on the contour and control 
weed and insect pests. 
Sheaves of new varieties of small gra in and 
sorghum, plastic boxes of seed of recommended 
varieties and vials of recommended herbicides 
were on display in the booth. 
Williamson and Davis in 1957 discussed the 
question "Can This Year ' s  Moisture Grow Next 
Years Crops?" The importance of good soil 
management (crop rotation, fertilizers, organic 
matter, soil conditioning and other topics) 
were discussed. However, the major objectives 
of the exhibit were to { l)  demonstrate the 
importance of stored moisture for crop produc­
tion, (2) show that different crops utilized 
different amounts of soil moisture, {3) show 
that different crops used soil moisture during 
different periods of the growing season and (4) 
emphasize the importance of this year 's mois­
ture for next year 's crop. 
Charts on the booth showed the amount of 
moisture required during different growth 
periods to grow crops of corn, alfalfa, oats 
and flax. The main attraction was a model of 
a corn plant through which water was pumped, 
illustrating the amount of moisture< needed, 
the time it is needed and the need for 
moisture stored in the soil. 
Three of the ten booths in the "Farm and 
Home Show", shown in 1965 and 1966, we re pro­
vided by Extension agronomists. 
"Stretch Your High Ga in Pasture Season" 
prepared by Derscheid and manned alternately 
by Derscheid, Sanderson and Cline, emphasized 
the use of several pastures composed of dif­
ferent pasture mixtures in order to assure 
good "high-gain grazing" for 6 to 7 months of 
the year. 
For each area of the state grass species 
adapted to the area were suggested for use dur­
ing their periods of high productivity. In 
much of Eastern South Dakota, crested wheat­
grass was suggested for early spring grazing, 
a brome-alfalfa mixture for late spring and 
early summer, a warm-season grass for mid­
summer, and Russian wildrye for September and 
October. Crested wheatgrass was also suggested 
for early spring grazing in western areas 
followed by native range. 
"Top Soil Management Insures Full Returns" 
was the title used by Langin and Adams in a 
booth that emphasized soil fertility and 
fertilization. The basic principles of soil 
fertility and the properties of commercial 
fertilizer were stressed when discussing fer­
tilizer carry-over in dry years, proper rates 
of fertilizer for various crops in different 
parts of the state, time and method of ap­
plying fertilizer, soil sampling and soil 
testing. 
K. R. Frost suggested the title "Crops and 
Robbers" for a booth concerning agricultural 
pesticides--herbicides, insecticides and 
fungicides. Frost, L. S. Wood, B. H. Kantack 
and W. L. Berndt alternately discussed crop 
-347-
1 osses caused by the " fifth column sabotage " 
of weeds, insects and diseases and methods of 
controlling the pests.  
More details about these exhibits were 
included in Chapter XI .  
Information Booth 
In 1973 Leon Wrage suggested that several 
specialists conduct  an information booth at 
State Fair . Specialists in entomology, plant 
pathology, weeds and soils agreed to cooperate 
in the venture . Derscheid arranged for the 
space and Milo Potas, Extension visual aids 
specialist, built the 24-foot booth with the 
wording "INFORMATION IS OUR BUSINESS, Cooper­
ative Extension Service, South Dakota State 
University . " 
An extensive advance publicity program was 
conducted : Lee Jorgenson, Extension news 
writer, sent out one news story to newspapers 
and periodicals, while he and Derscheid eac h  
sent a write-up to county agents for their 
columns . The clip� ng service found the news 
story in ten different papers--Jorgenson 's 
story in 3 papers, and Derscheid 's in eleven . 
Derscheid and Williamson were interviewed for 
t he regular Extension radio farm program and 
Ca 1 Wi 1 1  ems sen, Extension radio specialist, 
sent out several public service announcements 
to radio stations . They must have been used 
rather extensively because many people had 
heard about the Information Booth several 
times--mostly by radio . 
Informa t ion booth at  State  Fair in 1 973 . 
Dan Johnson, program director for KESD-TV, 
and Willemssen produced a 30-minute PTV show 
in front of the exhibit . The show opened 
with a short interview with Kermit Pearson, 
Secretary of the State Fair Board . Dr . 
Young, Di rector of Extension, then empha­
sized that the College of Agriculture and 
Biological Sciences was divided into {1) 
Teac�ng, {2) E xpeM ment Station and (3) 
Extension Service and briefly discussed 
t he roles of eac h .  State 4-H Leader John 
Younger discussed 4-H . 
Derscheid then pointed out that there were 
130 Extension workers in the county offices who 
were backed by 70 Extension workers on campus . 
He noted that most of the county agents and 
home agents were working at the Fair--working 
with 4-H, judging, etc .  Many specialists were 
at the fair judging or working on exhibits 
sponsored by Veterinary Association, Safety 
Council, Weed Commission, Horticultural Soci­
ety, Crop Improvement Association or a live­
stock group . This exhibit was an attempt to 
demonstrate the type of service that the Ex­
ten� on Service provides on hundreds of to� cs . 
Four specialists were working on four subject 
matter areas to demonstrate the type of service 
that can be obtained in Animal Science, Econo­
mics, Home Economics, Agricultural Engineering, 
and many other fields . 
Harold Wood briefly discussed the county 
worker 's role in Extension and E arl Adams, 
Leon Wrage, Ben K antack, and Leon Wood made 
brief remarks concerning fertilizer, weeds, 
insects and plant diseases . 
The program was aired on PTV at  6 : 30 t he 
same evening . 
Wrage prepared potted plants of 12 to  15 
weed species and enclosed a flowering musk 
t histle plant inside a plastic covered frame 3 
feet square and 5 feet hig h .  Kantack and 
Berndt displayed several insect specimens and 
a grub-infested cow hi de . Wood used several 
diseased plant specimens and the chemical 
application equipment for treating Dutch  Elm 
Disease . Adams and Williamson featured soil 
sampling equipment and photos de� cting the 
use of fertilizer . 
The exhibit was manned by at least three 
specialists from 9 a .m .  to 7 p .m .  for 5 days 
and from noon until 7 p . m .  on Sunday . Wood 
was present 4 days and answered questions on 
plant diseases . Wayne Berndt and Ben Kantack 
each spent 3 days discussing insects wi th 
people . Earl Adams spent 2 days answering 
questions about soils and fertilizer--Ed 
Williamson, Paul Carson, Ray Ward and Bernie 
Byrnes eac h  one day . Leon Wrage and Lyle 
Derschei d eac h  spent· 3 days vi siting with 
people about weeds . They kept an accurate 
count of the number of people { about one-third 
of the total) that contacted them until noon 
on Monday when the counter broke . Daily 
counts were 194, 191, 156, 235, 142, and 
118--on several occasi ons, they talked wi th 20 
people per hour . 
Of the estimated 3,000 t hat attended the 
display, about 1,100 people asked questions 
about weeds . The remainder of the questions 
were about evenly divided between soils and 
fertilizer, insects and plant diseases . 
However, there were a few questions about 
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other topics, including nitrate poisoning, 
grasses for hay or pasture, crop varieties, 
care of ornamental flowers and shrubs, an imal 
nutrition and plans for hog houses. These 
questions were forwarded to the proper Exten­
sion specialist after the Fair was over. 
Twenty diseased plants (corn, trees, fruit 
and vegetables) were brought to Wood during 
the 4 days that he was at the booth. Twelve 
to 15  insect-infested specimens of corn, 
potatoes, fruit and vegetables were brought 
to Kantack and Berndt. Ten or twelve weeds 
were identified by Wrage and Derscheid. About 
15 soil samples were checked by Adams, William­
son and staff members from the Soil Testing 
Laboratory. 
One thousand copies each of nine "Picture 
Sheets" w ith color photos of insects were 
available in the booth. Vistors picked up 
about 8,500 copies. They also picked up 694 
copies of fact sheets "Weed Control in Lawns " 
and 617  copies of fact sheet "Dutch  Elm 
D isease," 148 copies of Greenbugs in Small 
Grain," 123 copies of "Anhydrous Ammonia," 1 20 
copies of "Fertilizing Vegetables," 1 11 copies 
of "Weed Control in Shel terbel ts," 94 of " Fer­
tilizing Corn and Sorghum," 91 of "Fertilizing 
Small Grain," 87 of "Fertilizing Pastures," 85 
of "Adjusting Hand Sprayers" and 84 of "Wild 
Hemp". 
A total count of publications taken was 
8,700 copies of 16 insect publications, 1,182 
copies of 18 weed publications, 601 copies of 
14 soils and fertilizer publications and about 
700 copies of three plant pathology publica­
tions. Except for the colored plates of 
insects, most publications were handed out 
in response to questions that were received. 
Some typical comments received at the booth 
were as fo 1 1  ows : 
1.  " Th is booth is the best effort I 've 
seen on Extension ' s  part to obtain 
identity on its own." 
2. "Oh, this is what Extension is." 
3. " I  heard more about this booth on the 
radio than the rest of the entire 
Fair." 
4. From the Department of Agriculture 
booth at 11 a.m. on Wednesday, the 
second day of the Fair, "Boy, you must 
have had good public ity. I ' ve already 
referred a half dozen people to you 
that were looking for the Information 
Booth." 
5. From the SOC I A  exhibit at noon on 
Thursday, " People sure are looking 
for your booth. I must have sent 20 
people aver there so far." 
6. "Every time I turned on the radio, 
heard them talking about Derscheid and 
his gang." 
The success of this exhibit was attributable 
to the efforts of a large number of Extension 
workers--communications specialists and county 
agents, as well as the subject matter spec ial­
ists that worked in the booth. 
The purpose of the booth was to demonstrate 
the type of service provided by the Cooperative 
Extension Service. Too often, it was felt that 
some other organization received credit for the 
work done by Extension workers. Therefore, it 
was anticipated that a diffeent group of Exten­
sion specialists would handle the exhib it each 
year. However, no group was willing to do so. 
The booth was continued in the same manner 
in 1974, but not in 1975. Reports from neigh­
boring exhibitors indicated that dozens of 
people were looking for the booth in 1975 so 
it was conducted for 4 more years. Kantack 
did not partic ipate after 1976 and Wood quit a 
year later. For 2 years, it was a weed and 
fertilizer booth. About 2,000 people visited 
the booth each year. In 1980 the Dean of 
Agriculture wanted to use the exhibit space 
for other purposes. 
The weed portion of the exhibit was shifted 
to the State Weed Commission booth. Previously 
Wrage and Derscheid had alternated as the weed 
representative and both had been present for a 
1 imited time during "big attendance" days. At 
the new location in the same buildingJ the two 
state weed supervisors and several county weed 
supervisors assisted Wrage. A new background 
was prepared by Milo Potas with funds provided 
by the South Dakota Association of County Weed 
Boards. The exhibit featured 40 species of 
growing weeds. With the additional manpower in 
the boothJ more people stopped to discuss weeds. 
A total of 4418 contacts were made in 1980 and 
4508 people stopped to discuss weed control in 
1981 (Wrage). 
LATER AGRONOMIC PROGAMS 
1961 -1980 
Many programs initiated by Johnston or under 
Norgaard ' s  leadership were continued and others 
were inaugurated during the 1960s and 1970s. 
One change was the period covered by annual 
reports. From 1960 to 1965, reports covered 
the calendar year January 1 to December 31. 
For the next 14 years, they coincided with the 
state and federal fiscal year of July 1 to 
June 30. However, starting in October 1977 
the reporting year was October 1 to September 
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30 to conform to the new federal fi scal year. 
The new dates were similar to dates of Novem­
ber 1 to October 31 used dur ing the 1930s and 
December 1 to November 30 used from before 
1945 until  November 30, 1959. 
Dur ing the 1960s South Dakota was descr i bed 
as an agricultural state and a "land of infi ­
n ite variety" as far as cl imate, soils, crops, 
weeds and land use were concerned. 
The si tuat i on was descri bed much as it has 
been descri bed on pages 80 and 81 of th is  
report. 
The Extensi on Agronomy program in 1964 was 
part of project 3 of the "Agricultural Pro­
duction Management and Natural Resource Use" 
program outl ined by the Federal Extensi on 
Service. In South Dakota the agronomic  phases 
were i ncluded under five major projects : (1) 
crop production, (2) soil  management, (3) weed 
control, (4) cooperation wi th federal agenc ies, 
and (5) youth act iv it ies. Crop producti on in­
cluded sub-projects of small gra in improvement 
and production, row crop i mprovement and pro­
ducti on, forage crop improvement and produc­
tion, root crop improvement and producti on, 
pasture and range improvement and management, 
and h i gh quali ty seed. Soil management in­
cluded so il fert il ity and soil  conservati on, 
wh i le weed control included a project on 
noxious weeds and one w ith  annual weeds. Some 
of the sub-projects became major projects in  
later years . 
The goal of the Extens i on Agronomy Program 
duri ng the 1960s was to ach i eve a balanced 
program in  all phases of crop producti on and 
soil  management .  
Speci al ists worked closely w ith  the SCS, 
ASCS, State Game, Fi sh and Parks Department, 
State H i ghway Department, State Weed Commis­
s ion, State Wheat Commi ssi on, SOCIA, S.D. 
Wheat Growers, Crop Qual ity Council and 
reta il  dealers of fertil i zer, herb ic ides 
and seeds. The end result was a sp i r i t  of 
cooperati on. 
Crop Improvement and Producti on 
As a result of soil  and cli mati c di ffer­
ences, South Dakota encompassed the western 
edge of the oats, corn and soybean belts, the 
northern edge of the sorghum and 1vi nter wheat 
growing area, the southern border of the 
spri ng wheat growing area, the eastern section 
of the rangeland and a porti on of the flax­
seed, malti ng barley and durum wheat zones. 
In addit ion, South Dakota farmers produced 
bluegrass seeds, seeds of forage legumes and 
tame and nati ve grasses, forage, potatoes, 
sugar beets and a variety of horti cultural 
crops. 
In 1967 i t  was sai d  that farmers annually 
planted approximately 3 1/4 m illion acres of 
corn, 3 m illi on of oats, 2 3/4 of wheat (2 
m ill ion HRS, 700,000 HRW and 100,000 durum), 
600,000 acres of flax, 500,000 of barley, 
200,000 to 300,000 each of rye, soybeans and 
sorghum, 8,000 of potatoes and 5,000 of sugar 
beets. In addit ion, about 5 m ill i on acres 
were used for hay (2 1/2 m ill ion wild hay, 2 
of alfalfa and 500,000 of  tame grass hay), 
100,000 for forage seed producti on, and 25 
million acres were devoted to pasture and 
rangeland. 
Cl ine and Sanderson, wi th some assi stance 
from Derschei d, conducted the crop improvement 
and production programs. They recommended the 
use of adapted di sease-resi stant var ieties of 
adapted crops, h igh  quali ty seed, seed treat­
ment, soil  san itati on, weed control and insect 
control. 
Sugar Beets and The ir  Replacement. 
In 1960 the U and I Sugar Co. decided to 
contract for sugar beets in  eastern South 
Dakota. Producti on on the irri gati on projects 
near Belle Fourche and Hot Spr i ngs fluctuated 
from 2,000 to 8,000 acres and a more stable 
and larger supply was desi red for the refi nery 
i n  Belle Fourche. 
Extensi on agronomists supervised several 
subject matter meeti ngs, prepared a speci al 
fact sheet, wrote news stories and were inter­
viewed on radio  programs about sugar beet 
producti on. 
In 1961 about 2,000 acres of beets were 
planted in northern Beadle and southern Spi nk 
counties and about 2,200 acres were raised in  
Turner County, wh i ch doubled the 1960 acreage. 
By 1964, 12,000 to 13,000 acres were pro­
duced in  the state, but the refi nery closed at 
the end of the season. Agronomi sts were then 
faced wi th the problem of suggesting crops that 
could be grown on the 5,000 acres of the Belle 
Fourche Irr i gati on project prev iously devoted 
to sugar beets. Agronomists encouraged an ex­
pansi on of the present acreage of corn, alfalfa 
and irri gated pastures, and encouraged farmers 
to plant a western 2-row malting barley and dry 
fi eld beans so its potenti al as a h i gh income 
cash crop could be better evaluated. 
The variety Fi rlbecks III, a 2-row malti ng 
var iety, was chosen for th i-s evalut ion plant­
i ng because of its kernel si ze, test wei ght, 
straw strength and yi eld i ng potenti al when 
irr igated. Through the cooperative efforts of 
the Northwestern Malt and Grain  Company, 500 
bushels of h i gh quali ty seed were obtai ned 
from Cal i fornia  and planted on 245 acres of 13 
farms in 1967. 
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In February 1968 a meet i ng wi th growers and 
representat i ves of the Experi ment Stat i on ,  
Extensi on Servi ce and Malt i ng and Gra i n  Buyers 
was held in  Belle Fourche. The meet i ng was 
held to give growers , grain buyers and malt­
sters an opportuni ty to relate the ir  experi en­
ces and problems encountered wi th the 1967 
crop , to hear reports on crop performance and 
qual i ty tests , to learn product i on pract i ces 
for obta in ing maxi mum y ields and to deci de 
whether to pursue the program for another 
year. 
In 1968 , 75 farmers planted approximately 
800 acres. Approx imately 10 car loads were 
sh i pped to the grain  trade--most had accep­
table protei n ,  graded No. 1 Choice ,  and 
brought about $50.00 a ton. 
The program st i mulated great interest i t  
was expected that more growers would ra ise the 
crop in the future. 
Ed i ble fi eld beans also appeared to have 
potent ial as a cash crop for use on some of 
the acres formerly used for sugar beet pro­
duct i on. P i nto , Great Northern and navy beans 
were planted in  several var iety demonstrat i ons 
wi th seed obtained from Idaho and Nebraska on 
the Belle Fourche and Angostora irr igat i on 
projects (Cline). 
There was no local market for the beans and 
several meeti ngs of prospective growers and 
commercial buyers from Nebraska and Wyoming 
were held in an attempt to solve the problem. 
It appeared that the establi shment of a local 
receiv ing stat i on was essent ial--a place where 
the beans could be cleaned and el im inate the 
cost of transport i ng the "tare" to the nearest 
market in Torri ngton , Wyoming (Cl i ne). 
The acreage of beans expanded for a per i od ,  
but the lack of a nearby outlet caused the 
project to fail  (Cli ne). 
Crop Quali ty 
Efforts to improve the qual i ty of malt i ng 
barley and m ill ing oats cont i nued. Barley 
acreage decl ined duri ng the early 1960s , 
partly because of the Feed Grain  program of 
1963. Maltsters and brewers were concerned. 
Therefore , i n  1966 , Extensi on agronomists and 
the Barley Improvement Associat i on sponsored 
farmer meeti ngs i n  the northeastern count i es. 
Sanderson , Derschei d ,  USDA barley breeder P. 
B. Price ,  and representat i ves from the malt i ng 
and brewi ng industry and the Mi lwaukee 
Railroad presented i nformati on on produc­
t i on ,  harvest i ng ,  storage and shi pp ing in 
order to produce barley wi th a maximum of 
13.5% protein and 1 3.5% moisture , at least 65% 
plump kernels and a mini mum of ski nned and 
broken kernels. 
In prev ious years , 50% (70% at one stat i on) 
of the barley was d iscounted because of too 
many ski nned and broken kernels. Th i s  was 
reduced to 1 0% i n  1966. 
Sanderson also cooperated wi th Quaker Oats 
Co. in an effort to secure hi gh prote i n ,  h igh 
test we ight , wh i te oats wi th less than 1% 
barley for milli ng. 
In 1962 50% of the oat crop was di scounted 
2 to 3 cents per bushel because it conta ined 
more than 1% barley. Only 6% on the 2013 
carloads of oats that had reached the S ioux 
C i ty market were di scounted dur ing the first 
half of 1966. 
Both programs were cont i nued. As a result ,  
South Dakota annually ranked second or third  
among the states for malt i ng barley producti on 
and among the top four , usually second or 
thi rd ,  for milling oats product ion. 
Variety Demonstrati ons 
In 1961 Cl ine and Sanderson assi sted in  
organ iz ing 193 small gra in  and flax demonstra­
t ion plots (38 HRS wheat , 29 durum , 10 HRW 
wheat , 45 oats , 45 barley , 25 flax and 1 rye) 
in 40 count ies. 
Plots cont inued to be sponsored by the 
county crop improvement associat ion wi th and 
under the supervis ion of the county agents. 
Extensi on agronom ists conti nued to prov ide 
seed , vari ety descr i pt i ons , report blanks for 
taki ng notes and sacks for yi eld samples ; and 
they threshed the samples. 
These demonstrati ons kept farmers informed 
about adapted variet ies. More than 88% of the 
wheat acreage , 95% of the flax , 86% of barley 
and about 75% of oats acreage were planted to 
variet ies recommended by the crop breeders and 
Extensi on agronomists. 
Also in 1961 , assi stance was given in the 
organizat i on of 1 4  corn hybri d and 13 soybean , 
25 grain  sorghum and 23 forage sorghum var iety 
demonstrat i on plots. 
Seed samples of 20 grass and legume 
variet ies were prov i ded in  1961 to county 
extensi on agents , SCS personnel and vocati onal 
agricultural instructors so they could rai se 
plant mater ials for use i n  studyi ng forage 
crops. 
As a result of the variety demonstrat ions , 
most farmers grew recommended var i et i es of 
small grain. In 1965 the South Dakota Crop 
and L i vestock Report i ng Serv ice reported that 
97% of the barley acreage was planted to 
recommended varieti es. Three years later a 
Wheat Qual i ty Council  survey showed that 90% 
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of the wheat varieties being grown in South 
Dakota were recommended varieties. For other 
small grain crops, fl ax and soybeans, this 
figure was also 90% or above. 
Exc ellent f lax variety demonstrat ion . 
Forty counties in 1968 conducted 170 crop 
variety demonstration plots--47 oats, 47 bar­
ley, 42 HRS wheat, 29 durum wheat, 24 HRW 
wheat, 23 flax, 13 grain sorghum, 11 forage 
sorghum, 8 corn, 7 soybean, 7 rye, 2 dry field 
beans and 2 commercial sunflowers. 
With the expanded Variety Performance Test 
Program and the planting of variety demonstra­
tions on outlying research stations, the num­
ber of county demonstrations began to decline. 
Several southeast counties, for example, held 
an area tour of crop variety and weed control 
plots at the Southeast Experiment Farm. 
Pennington, Walworth and Perkins counties used 
nearby Crop Performance tests for the variety 
tours. Codington, Hyde, Haakon and others 
used the demonstration plots at Watertown, 
Highmore and Cottonwood, respectively. 
The large number of commercial corn hybrids, 
sorghum hybrids and soybean varieties made it 
impossible to p l ant all of them. Variety de­
monstrations were discontinued for corn and 
sorghum during the late 1960s and for soybeans 
in the early 1970s. 
When Reid became Extension crops specialist 
in 1975, he deci ded to discontinue the prac­
tice of threshing yield samples from small 
grain plots. More counties discontinued them. 
In 198� 20 counties had plots of spring grains 
and 8 had winter grain demonstrations. 
Other Crops Demonstrations 
Derscheid developed a crop production 
demonstration in the early 1960s in which 
several plots of corn or a small grain were 
planted. Each plot received a different 
treatment with fertilizer, herbicide, tillage 
or a combination of two or more of these 
treatments. One plot received no fertilizer 
or herbicide while another received the best 
combination of fertilizer, chemical and 
tillage. Minnehaha County conducted one or 
two demonstrations for a year or so and 
Davison County conducted a corn demonstration 
for several years, but in general it was too 
difficult to include so many treatments and 
the demonstration was soon discontinued. 
"Every Crop Improver a Demonstrator" was 
Sanderson 's idea. With the assistance of Lan­
gin, he encouraged all crop improvement members 
to get a soil test of at least one field and 
apply the recommended amount of fertilizer on 
part of the field to demonstrate to themselves 
and their neighbors that fertilizer would 
increase yields under normal conditions. 
One Miner County farmer didn 't like the 
program. He fertilized a strip in the middle 
of a small grain field, and the fertilized 
grain grew taller. While going around the 
field during harvest, he had to raise the 
cutter bar whenever he came to the fertilized 
strip and lower it when he left the strip. 
This happened on each end of the field and 
stopping to adjust the cutter bar height four 
times each round was too much trouble. 
The program was replaced in 1967 by the 
"Yield Explorer Club". I t  was initiated as a 
special project for county crop improvement 
associations to sponsor in their respective 
counties. All counties received a supply of 
explanatory information, yield goals of vari­
ous crops for each county and yield achieve­
ment forms to record practices used in 
attaining the high yields. 
All producers attaining the designated 
yield received a certificate signifying him as 
a member of the Yield Explorer Club. A spe­
cial framed certificate was awarded to the 
operator getting the highest yield of a crop 
within each of the eight crop improvement 
districts. A special plaque was given to the 
producer having the outstanding production 
performance within each SOC IA  District. 
A 1 1  recogn it i ans were made at the State 
Crop Improvement Annual Meeting. Participants 
qualifying for membership in the group were 
guests of the sponsoring organizations at the 
meeting where they received their awards. 
In 1967, 27 producers attained yields qual­
ifying them as members. In  1968, 46 achei v e­
ment record forms were submitted by 20 coun­
ties--32 producers qualified for membership. 
Quality of Seed and Crop 
Extension crops specialists had always re­
commended the use of high quality seed. Dur­
ing the 1960s, they started to recommend that 
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a producer p l ant one-ha l f of his sma l l grain 
and fl ax acreage to Certified seed every third 
year. Seed produced wou l d  furnish a supp l y  of 
good qua l ity seed for a l l the acreage the next 
2 years and ha l f  the acreage the third year. 
C l ose cooperation with the SOC I A, South 
Dakota Seed Trade Association and Agricul tura l 
Experiment Station resul ted in a change in seed 
certific ation procedure to stimul ate production 
of certified seed. The 1966 acreage exceeded 
the 1965 acreage by 10,090 acres and producers 
were having more success in se l l ing it. This 
program continued to the present date. 
Soil Fertil ity 
By 1961 the soil s in South Dakota had l ost 
an average of 40% o f  the original organic 
matter inc l uding, 35% of  its nitrogen and 15% 
of its phosphorus. This resul ted in a break 
down of soil structure and reduced water ab­
sorption and retention. The fertil ity prob l em 
was acute in eastern counties. 
Davis, fo l l owed by Langin and Adams, re­
commended the use of crop residue, barnyard 
manure, grasses and legumes in the rotation, 
and commercia l fertil izer to maintain or re­
gain high soil fertil ity where a soil test 
indicated the need. 
I nterest in the use of commercia l fertil i­
zer increased significantl y during the earl y 
1960s, and the amount of fertil izer actua l l y  
used was increasing. I n  1965 an estimated 250 
crop improvement members conducted their own 
fertil izer demonstrations--ha l f of them ob­
tained soil tests before app l ying fertil izer 
on the treated portion of the demonstration. 
The amount of fertil izer so l d  increased from 
51,000 tons in 1961 to 160,000 in 1966. Fer­
til izer was app l ied to about 3,000 acres of 
corn, 2,400 of  oats, 2,000 of  a l fa l fa, 1,600 
of spring wheat, 600 of tame grass, 500 o f  
sorghum, 400 of  winter wheat and 300 acres o f  
barl ey. 
I ncreased fertil izer use was accompanied by 
an increased interest in soil testing--8,617 
samp l es tested in 1965 and 11,688 samp l es in 
1966. The FaJtme.Jt Magaz-<.ne sponsored a county 
award for soil testing. I n  1965, 46% of the 
farmers in the winning county had their soil 
tested. Wa l worth won in 1966 w ith 57.4% 
participation. 
A zinc survey was made in 1966, in coopera­
tion with TVA and F armers Union Centra l  Ex­
change, to del ineate zinc deficient soil s in 
the state. 
During the 1970s Extension soil s specia l ists 
continued the programs al ready instituted. Con­
siderab l e  effort was devoted to encourage far-
mers to use soil tests in order to determine 
the correct amount of fertil izer. The number 
of tests conducted by the Soil s Testing Labora­
tory ( see Chapter XXVI I I) rose from 2,200 in 
1950 to 10,000-12,000 during the mid-1960s, 
when the ASCS required soil tests before it 
wou ld  make cost-share payments for ACP pro­
grams, and al most 14,000 in 1980. 
Fertil izer Demonstrations 
The TVA test demonstration program 1n 1-
tiated by Ladd in 1950 was conducted annua l l y 
for the next 30 years. I n  1961 it inc l uded 45 
cooperators in 17 counties. Five counties 
comp l eted the program in 1961, and 12 were 
added for a tota l of 52 cooperators in 23 
counties in 1962. 
A tota l of 436 tons of fertil izer, a 33% 
increase over 1960, was used in the 1961 de­
monstrations. The fertil izers inc l uded ammo­
nium nitrate, ammonium nitrate su l fate, ammo­
nium phosphate nitrate, concentrated super­
phosphate, ca l cium metaphosphate, diammonium 
phosphate, and leached zone fertil izers. 
Fertil izer dea l er resul t  demonstrations were 
conducted by Extension at 66 l ocations in 19 
counties in 1961 to demonstrate the use of fer­
til izer on most agronomic crops under numerous 
soil s and cl imatic conditions. Yie l ds were 
increased considerab l y  on grass, corn and sma l l 
grain, and protein content was increased by 
higher rates of nitrogen. 
Resu l t  demonstrations to compare broadcast 
app l ication of phosphate with the pl acement of 
fertil izer a l ong with the seed was conducted 
at 18 l ocations in 12 counties in 1961. Yie ld  
of wheat was increased 2 to  3 bushel s per acre 
and bar ley 8 to 12 bushel s  by p l acing the fer­
til izer with the seed. 
When Langin left a soil s research position 
in 1963 to become an Extension specia l ist, the 
research position was discontinued. After 
that, the research program was cl osel y tied to 
the TVA programs conducted in succession by 
Langin, Adams and Schoper. Paul Carson, head 
of the soil fertil ity research project, said :  
"Without their hel p  l ittl e  wou l d  have been 
accomp l ished with the research fie l d  tria l s." 
Langin, in 1966, devoted fu l l -time to the 
TVA demonstration program--ha l f-time on the 
test demonstrations and hal f-time on dea l er 
demonstrations. In  the test demonstrations, 
41 cooperators in 19 counties app l ied 300 tons 
of TVA fertil izer. In the dea l er demonstra­
tion program, five cooperators in Fal l River 
County app l ied nitrogen on irrigated corn at 
rates of 60, 120 and 180 p ounds of N per acre. 
Yiel ds were obtained and soil nit rates mea­
sured to determine the most economica l  rate 
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of N and to observe nitrogen behavior on the 
soil. 
Also in 1966, nitrogen, phosphorus, potas­
sium and zinc were applied to dry edible beans 
under irrigation at Angostora and Newell to 
determine if any of the elements were needed 
by the crop. Results were negative. 
Under the TVA program 60 f ield.size ferti­
lizer demonstrations were established in 1967 
on different c."Ops by 18 farmer cooperators 
in Deuel County. The demonstrations were used 
for tours and as examples of how crops re­
sponded to different fertilizer programs. By 
the end of 1968 some operators felt that they 
could profitably use nitrogen rates somewhat 
in excess of those recommended for average 
conditions. Plans were made to continue the 
program for three more years. 
Through the support of TVA and Farmland 
Industries, 64 different demonstrations on the 
use of nitrogen on corn were established in 
eastern counties. In addition to yield and 
protein determinations, soil nitrate levels, 
plant analysis, rainfall records, soil test 
levels, and other observations and tests were 
made. 
Assistance was given to research staff on a 
program in 1968 to help evaluate new fertili­
zer material. This involved an evaluation of 
ortho, nitric, and poly forms of phosphate on 
small grains, a comparison of liquid and dry 
forms of fertilizer on small grains and the 
use of micro-nutrients on small grain. 
Results indicated that the three forms of 
phosphorus were equally well adapted to South 
Dakota, the liquid and dry forms gave equal 
yield increases and that there was no signifi­
cant yield response to any of the micro­
nutrients tested. 
Yield results with nitrogen on corn were 
variable, but the nitrogen recommendation made 
by the Soil Testing Laboratory proved to be 
among the most profitable rates in most caies. 
This was extremely important to South Dakota 
farmers because fertilizer dealers frequently 
accused the laboratory of recommending less 
fertilizer than was needed and urged farmers 
to use much higher rates. These demonstra­
tions indicated that higher rates were not 
always profitable. In fact, actual decline in 
profit and increased pollution in some soils 
could make higher rates unwarranted. 
Fertilizer Use 
The Extension soils program emphasized a 
balanced soil fertility program. However, as 
years passed and soil fertility declined, they 
recommended the use of more and more fertili-
zer. According to South Dakota Department of 
Agriculture figures, the amount of fertilizer 
sold in the state gradually increased from 
31,000 tons in 1954 to 447,000 tons in 1979. 
Year 
1954 
1956 
1958 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
Thousands of tons of fertilizer 
sold in South Dakota. 
Tons 
000 Year 
31 1969 
24 1970 
36 1971 
37 1972 
51 1973 
67 1974 
85 1975 
107 1976 
120 1977 
175 1978 
220 1979 
234 
Soil and Water Conservation 
Tons 
000 
267 
292 
321 
301 
434 
356 
330 
350 
359 
375 
447 
The deterioration of soil structure resulted 
in reduced water absorption and retention and 
accelerated erosion and runoff. A 1 1  land with 
over a 3% slope was su bject to water erosion 
and thousands of acres were subject to wind 
erosion. 
Williamson supervised this program except 
for a 5-year period. Davis was in charge for 
one year and Adams for 4 years. They continued 
to organize soil and water conservation dis­
tricts and promote the use of crop residue 
management, strip cropping, contouring, plant­
ing of grass on slopes and drainage ways and 
watershed development to reduce soil erosion 
and conserve moisture. 
Molan, the southeast township of Hutchinson 
County, became a soil and water conservation 
district in 1961. All the counties in the 
state except Douglas, Faulk and the remainder 
of H utchinson County were organized into dis­
tricts. The 68 districts included approxima­
tely 95% of the farmland in the state and had 
established adquate conservation treatments on 
40% of cropland and 38% of the rangeland. 
During 1959, 1960, and 1961, 39 stubble 
mulch demonstrations had been held in most of 
the counties receiving less than 20 inches of 
average annual precipitation. During the 
3-year period, the use of blade and multi­
blade equipment increased 10 to 15% giving 
better mulch management than had been obtained 
with the one-way disk and plow. 
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The Great Plains Conservation Program in 
1961 was established in the 35th of the 39 
counties within the Great Plains boundary 
(western 2/3 of the state). There were 320 
contracts with farmers and ranchers covering 
an area of 1,275,255 acres. Douglas, Faulk, 
Edmunds and Lawrence counties had not yet 
started to participate in the program. 
The residue management tillage demonstra­
tions, initiated by Ladd, were continued an­
nually. Williamson in 1968 conducted five 
demonstrations in cooperation with the SCS, 
ASCS and fa rm rnachi  nery dealers. Information 
on recent research findings in residue manage­
ment (stubble mulch farming) were reviewed and 
various equipment displayed and demonstrated. 
Noble blade at stubble mulch demon strat ion . 
Installation of a 10-year soil erosion and 
runoff demonstration was initiated at the West 
Prairie Coteau Research Farm near Garden City 
in 1968 w ith funds provided by the 1 1  conser­
vation districts of Northeast Sout h Dakota. 
A 5-year rotation of corn-oats-alfalfa­
alfalfa-alfalfa was planted up and down the 5% 
slope, and a 2-year rotation of corn-oats was 
planted in both directions--up and down and 
across the slope. Catch basins were con­
structed to measure differences in run-off 
and soil erosion (see Chapter XXII). The 
demonstration was discontinued in 1973 when 
the farm was closed. 
For 4 years beginning in 1974 Williamson 
and G. R. Durland) . Extension machinery spe­cialist, compared three tillage systems for 
corn production in the farm of Duane Ellis 
at Elkton. The convential tillage system in­
cluded plowing, disking, harrowing and row­
crop cultivation ; the reduced tillage system 
substituted the chisel for the moldboard plow ; 
and no tillage included the use of a no-till 
planter with no seed-bed preparation. Records 
were kept on yi el d
J 
machinery costs and fuel 
consumption . Gal lons of gasoline were 560, 
455 and 288 gallons per acre for the three 
systems, and machinery costs were $873, $73 1 
and $156 per acre. At $2 per bushel corn 
yields of 43.7, 36.6 and 27.0 bushels per acre 
were required to pay for production costs. 
During the 1970s Williamson continued to 
meet with the Conservation Commission, the 
Association of Conservation D istrict Super­
visors, assist the SCS with the Great Plains 
Conservation Program and conduct residue 
management demonstrations. 
Pastures 
Though pasture management was included in 
the pl an of work for years, little was done. 
Norgaard assisted with a pasture contest in 
the early 1940s, Cline organized a pasture 
demonstration in 1951 and a 3-year inter­
disciplinary pasture program was launched in 
1958. 
The first demonstration was conducted in 
1951 at Ipswich. It was a pasture renovation 
demonstration in which part of an abused 
pasture was disked to prepare a seedbed for 
new seedings. Smooth bromegrass and crested 
wheatgrass were seeded alone and in mixtures 
with alfalfa. Several fertilizer treatments 
were imposed on the various seedings to de­
monstrate the value of fertilizer for stand 
establishment. 
In 1961 Cline cooperated with the county 
agent and range management specialists in the 
Animal Husbandry Department and SCS to estab­
lish a pasture demonstration in Perkins County. 
An 84-acre pasture was seeded to a grass-legume 
mixture, and a 20-acre crested wheatgrass pas­
ture was renovated in two ways--10 acres with 
various amounts of fertilizer and 1 0  acres 
tilled and fertilized with the same rates. A 
300-acre native range was sprayed with 2,4-D to 
control fringed sagewort. Plans were made to 
plant a shelterbelt in 1962. 
Four district range evaluation and manage­
ment schools were held to teach county agents, 
ranchers and youth how to identify range 
pl ants, ev aluate range condition and how to 
bring range back to · excellent condition. 
At the Northern Seedsmen Association Meet­
ing in 1962, Extension agronomists from 
Minnesota, North Dakota and South Dakota esti­
mated that an additional 6,940,000 pounds of 
2,4-D  or MCPA--1.8 million in Minnesota, 1.9 
in North Dakota and 3.2 million in South 
Dakota--could profitably be used to control 
weeds in grasslands in the three states. 
The Dow Chemical Company volunteered to 
furnish the 2,4-D needed to spray large 3-year 
demonstrations. A number of demonstrations 
were initiated in North Dakota in 1963. 
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During 1964., 17 demonstrations were con­
ducted in 13 South Dakota counties . Two loca­
tions in another county were added in 1965 , 
and some of those started in 1964 were dis­
continued. Dow furnished enough 2 ,4-D ester 
for 40 acres at each location. Derscheid pre­
pared a demonstration plan and clipped yield 
samples from each plot each month , June to 
September , inclusi ve.  The county agents and 
farmer cooperators applied herbic ide and fer­
tilizer and erected exclosures . The following 
treatments were made. 
Treatment 1 .  No fertilizer , no 2 ,4-D on 
about 1/6 of the pasture . 
Treatment 2 .  Application of nitrogen fer­
tilizer without 2 , 4-D on 
a I -acre plot in the corner 
of plot 1 .  
Treatment 3 .  Low rate of 2 ,4-D-(the amount 
recommended for control 
of the predominant weed) on 
about 2/3 of the pasture . 
Treatment 4. Low rate of 2 ,4-D with addi­
tion of nitrogen fertilizer 
on a I-acre plot in the 
corner of plot 3 .  
Treatment 5 .  High rate of 2 , 4-D (double 
the recommended rate) on 
about 1/6 of the pasture . 
Treatment 6 .  High rate of 2 ,4-D with addi­
tion of nitrogen fertilizer 
on a I -acre plot in the 
corner of plot 5 .  
On overgrazed Kentucky bluegrass pastures , 
forage yields were increased enough in one 
year from weed control to more than pay for 
the cost of spraying . During the dry year of 
1964 , fertilizer increased forage yields , but 
not enough to pay for the fertilizer . It also 
increased spring growth of some weeds on un­
sprayed plots to the extent that grass yield 
was reduced in July . Fertilizer applied to 
two demonstrations for the first time in 1965 , 
a year of greater rainfall , and carry over 
from nitrogen applied to other demonstrations 
in 1964 increased grass yields enough by the 
end of 1965 to pay for the fertilizer . There 
was no carry-over effect in 1966 . 
In 1965 Derscheid provided seed of several 
pasture mixtures for five county demonstra­
tions to show when each pasture mixture should 
be grazed in various parts of the state. A 
mixture of Nordan crested wheatgrass and Teton 
alfalfa was used for early spring grazing ; a 
mixture of Oahe intermediate wheatgrass , 
smooth bromegrass and Teton alfalfa was used 
for late spring and early summer ; a mixture of 
Summer switchgrass , big bluestem and yellow 
Indiangrass was used for mid-summer and a mix­
ture of crested wheatgrass and Vinall Russian 
wildrye was used for late fall grazing . 
Yields were correlated with yields from 
similar pastures at the Pasture Research Cen­
ter in order to estimate the carrying capacity 
for each mixture in various parts of the 
state. 
Also in 1965 the ASCS program included cost 
sharing for the planting of pastures under the 
Crop Conversion Program in four counties and a 
special ACP practice in two others . Farmers 
in these counties were encouraged to plant 
several pasture mixtures and graze them rota­
tionally . A m ixture of crested wheatgrass 
and pasture-type alfalfa was suggested for 
those who wished to start grazing before May 
20 . A mixture of smooth bromegrass , inter­
mediate wheatgrass and pasture-type alfalfa 
was suggested for the main pasture to be 
grazed between May 20 and July 10 and again 
between August 20 and September 20 . Sudan­
grass or a warm-season perennial grass pas­
ture was suggested for late July and early 
August and either crested wheatgrass or 
Russian wildrye was recommended for grazing 
after mid-September . 
The value of pasture rotation was being 
recognized by many livestock producers . A 
farmer near Beresford , for example , tried it 
in 1965 with 85 heifers on three pastures 
totaling 3 7  acres . He increased the size of 
the herd to 106 in 1966 and still had hay to 
cut . Another farmer in Spink County rotated 
200 cows and calves on a quarter section and a 
farmer in Grant County rotated dairy cattle 
every 1 to 3 days on 15 paddocks . A farmer in 
Marshall County rotated 300 head of yearlings 
on 340 acres . He started May 1 with 26 acres 
of Russian wild rye . He then moved to four 
pastures May 15--established bromegrass­
alfalfa pastures of 57- and 69-acres in size 
and two 60-acre pastures seeded in 1965 with 
bromegrass , intermediate wheatgrass and 
alfalfa . He supplemented these pastures in 
July and August with a 33-acre pasture of 
warm-season grasses and a 38-acre native pas­
ture . He also rotated 100 head of yearlings 
on 60 acres of a bromegrass-alfalfa mixture 
supplemented with 10 acres of sudangrass . 
Two farmers each in Day and Aurora counties 
planted pastures for a 6- to 7-month season ; 
one in Day and three in Aurora planted for the 
period between mid-May and mid-September . 
Tours were held on their farms to demonstrate 
their pasture systems . 
By 1966 interest in the use of more produc­
tive pasture mixtures and management and the 
use of fertilization , weed control and inter-
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seed i ng for improv i ng pastu res had i n c reased 
cons i derab ly .  An SDSU i nterseeder wa s used i n  
sev eral  count i es to i nterseed 50-acre demon­
st rat i on pa sture s  and to demonst rate the type 
of mac h i ne needed . Campbe l l County fa rmers  
were ready to  i nte rseed 2 to 3 t housand acres  
and  Day County fa rmers  wou l d have kept a 
machi ne busy for 2 to  3 weeks .  
G roups of 1 0  t o  2 0  fa rmers that had at­
tended pa sture meet i ngs  i n  1 964 had i nc reased 
to crowd s .  I n  C l a rk County , for exampl e ,  26 
attended a meet i ng i n  1 964 , but 1 45 attended 
2 yea rs l ater .  One demon strat i on conducted 
i n  Co rson County wa s attended by 120 i n  that 
sparse ly  popul ated a rea . L i kewi se , a g roup 
of ov er 80 fa rmers from Aurora , Dav i son and 
Doug l as count i es attended a seri es  of four  
pa sture mprov ement meet i ngs . 
I nterest i n  i nterseed i n g  sta rted i n  Sanborn 
County i n  1 964 and spread to Au rora , Day , 
Faul k ,  Ma rsha l l and Campbel l i n  1 966 to Hand , 
Hyde , Su l l y ,  Cod i ngton , Grant , Mi ne r ,  Bru l e ,  
Perk i n s ,  Lyman , Spi n k  and Wal worth i n  1 967 and 
to Bead l e ,  Bennett , Brown , Deuel , Dewey , 
G regory ,  Ha rd i ng ,  Hughes and Tr i pp i n  1 968.  
Equ i pment wa s not yet av a i l ab l e to do al l the 
i nterseed i ng that fa rmers wanted to do . An 
SDSU i nterseeder was used to i nterseed 40- to  
80- acre demonst rat i ons  i n  1 967 a nd  1 968.  The 
v a l ue of i nterseed i ng and equ i pment needed for 
i nterseed i ng were demonstated . Fa rmers g l ad l y  
pa i d  for the cost of i nterseed i ng because i t  
was the on ly  way that they cou l d  get i t  done .  
I n  some count i e� i nd i v i dua l s secured equ i p­
ment and d id  i nterseed i ng on a custom bas i s .  
I n  other count i e s ,  i mpl ement or seed compan i es 
had dri l l s  for rent and i n  others , county or­
gan i zat i ons secured equ i pment for use on a 
renta l  ba s i s .  Al most 1 0 , 000 ac res were inter­
seeded--Au rora 160 ,  Bead l e 400 , Bennett 1 400 , 
B rown 180 ,  B ru l e  300 , Campbel l 2 0 ,  Deuel 300 , 
Dewey 3 0 ,  Fau l k  7 3 5 ,  Grant 1 60 ,  Gregory 1 , 000 , 
H a rd i ng 2 , 000 , Hughes 500 , Lyman , 1 , 000 M i ne r  
525 , Su l ly 750 , Tri pp 290 and Wa l worth 1 80 .  
D e rsche i d  dev el oped a sho rtcourse i n  1 968 
on pa sture estab l i shment , improv ement and 
management . I t  was presented in three ses­
s i ons  spaced one week apa rt at 1 6  l ocat i ons , 
represent i ng 2 1  count. tes  and two I nd i an re­
serv at i ons .  The fi rst and th i rd l essons were 
p resented by Dersche id  and the second by l ocal  
personnel  wi th the host county agent bei ng i n  
cha rge. 
The fi rst l esson cov ered methods of improv­
i ng ex i st i ng pastu res where i t  was impract i ca l  
to seed more product i v e  spec ies  i n  a pa sture 
renov ati on program. Such topi cs  as i nter­
seed i ng , ferti l i zat i on ,  weed control and thei r 
i nterrel at i onsh i p  was di scus sed i n  deta i l . 
The use of adapted spec i e s  on l owl ands and 
a l ka l i ne areas , deferred graz i n g ,  ch i sel i ng ,  
p i tt i ng and pa sture fu rrowi ng was di scus sed 
i n  l ess deta i l .  Fact sheets on i nterseed i ng 
and fert i l i za t i on were rev i sed and a new 
fact sheet on weed control was wri tten and 
d i st r i buted at the t i me the l esson wa s 
presented . 
For  the second l esson , Dersche i d prepa red 
a sl i de ser i e s  wi th a scr i pt on the top i c of 
stand estab l i shment . A 17-mi nute col ored fi l m  
narrated by pasture researcher R .  A .  Moore who 
d i scussed growth habi t s ,  season of growth , 
productiv i ty and adaptat i on of the most impor­
tant pas ture crops ( spec i e s  and var i eti es ) was 
a l so prepared . The county agents from the 
count i es represented attended a meeti ng i n  
Hu ron where the sl i de ser ie s  and the fi l m  were 
d i scus sed i n  deta i l . A system wa s dev i sed for 
the county agent s  to rotate the sl i des and the 
fi l m  from one to another .  S l i des that were 
shown i n  l essons 1 a nd 3 were a l so shown and 
d i scus sed in l ess deta i l ,  and pl ans were made 
for the host agents to order the l i terature 
needed and to prepa re a book l et conta i n i ng the 
mater i a l . 
Bund l es of matu re gra s s  and pac kets of 
seed for ten grass spec i es were prepa red for 
use as v i sua l  a i d s  for the meeti n g s .  Mi meo­
graphs "Grass Var i ety Desc ri pt i on s "  by grass 
b reeder J .  G .  Ross and "Legume V a ri ety Des­
cri pt i on s "  by al fa l fa b reeder M. D. Rumbaugh 
and fact sheets ent i tl ed "Pu re L i v e  Seed " , 
"Range Seed i ng s " , " P l ant i ng Tame Pastures 
and Hay l  ands " ,  " Nat i v e  Grasses fo r P a sture 
and Hay "  and "Tame Grasses for Pasture and 
Hay " were di st r i buted to those attend i ng the 
sess i on .  
Lesson 3 was presented by Dersche i d .  He 
d i scus sed the top i c s  of "How Grasses Grow" , 
pasture mi xtu res , seasona l  pa stu res and "Graze 
Green Grass for G reater Ga i n s " . Fact sheets 
enti t l ed '�razng Management Based on How 
Grasses Grow" , "A Pastu re System for You " ,  
"P roper Range U s e "  and "Graze Longer and Feed 
Le s s  Roughage " , were d i stri buted at th i s 
meet i ng .  A portab l e  exhi b i t  ent i t l ed "Graze 
G rowi ng G rass for G reatest Ga i n s "  was di s­
p l ayed duri ng  thi s lesson . 
The shortcou rse was presented at n i n e  l oca­
ti ons the l ast 3 weeks i n  J anuary and at sev en 
l ocat i ons the fi rst 3 weeks in Februa ry of 
1 969 .  
Al most 700 farmers attended the  3 - sess i on 
pasture shortcourse- - 58 at Howa rd ,  33 at  
Letche r ,  33 a t  Forestburg , 34 at  P l ank i nton , 
61 a t  P l att e ,  38  at  Chamberl a i n ,  1 8  at B l unt , 
2 7  at Gettysburg , 20 at Sel by , 54 at  Eureka , 
94 at  Brook i n g s ,  44 at  Desmet , 54 a t  Hu ron , 33 
at Mi l l er ,  23  at Hi g hmore , 46 at  I pswi ch and 
58 at  Redfi e l d .  
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The pasture shortcourse was presented i n  
about 10 counties duri ng  1970 and a few more 
in 1971 , coveri n g  nearly all of East River . 
Farmers became convi nced that the use of 
fertili zer and weed control increased pasture 
production more than enough to pay for the 
cost . Increased interest in the use of fer­
tili zer was apparent in Marshall , Corson , 
Beadle , Kingsbury , Mi ner , Charles Mi x ,  Brule , 
Spink , Edmunds and Wal worth counties with us­
age up 40% in Brown and 300 to 400% i n  Spi nk. 
Increased i nterest i n  weed control was mani­
fest i n  Marshall , Miner , Brule , Aurora and 
Edmunds counties . ACP payments of $10 , 000 
were made for sprayi ng  12 ,775 acres of gum­
weed in Beadle County and 3 ,000 acres of 
buckbrush and other pasture weeds i n  Moody 
county . In Hamlin County 10% of the pas­
tures were completely sprayed and 30% of 
them were partially sprayed ; and i n  1968 
several thousands of acres of goldenrod 
were sprayed i n  Codi n gton County . 
The use of a good pasture mixture was of 
interest in Hamli n ,  Butte , Brule , Deuel , 
Aurora , Ki ngsbury and Edmunds counties . Two 
county-owned dri lls i n  Edmunds seeded 3 ,245 
acres the spri n g  of 1967 and around 2 , 000 in 
the fall . The county was considering the 
purchase of a third dri ll . Ki ngsbury was al so 
thi nking about buyi ng  a dri ll . Lyman County 
was interested in the use of sorghum hybri ds 
for winter pasture . 
Then the format was changed to a 4-hour 
session . To� cs i ncluded (1) pasture crops 
and speci es by J .  G. Ross or C . R. Krueger , 
pasture researcher ; (2) "How Grasses Grow" , 
seasonal pastures and "Graze Green Grass for 
Greater Gai ns" by Derscheid ; (3) stand estab­
li shment and special management practices by 
Krueger ; and (4) improvi ng  "worn out pastures " 
wi th interseedi n g ,  weed control and fertili ­
zation by Derscheid . 
During that period , "Graze Green Grass for 
Greater Gai ns" was stressed . Thi s program 
advocated use of crested wheatgrass and a 
pasture-type alfalfa for 5 weeks of grazing in 
late Ap ri l and early May ; a mi xtu re of brome­
g ras s ,  intermediate wheatgrasses and alfalfa 
(BIA) for 7 weeks between May 20 and July 10 ; 
swi tchgrass for 5 weeks in July and early 
August ; BIA for a month in August and Septem­
ber ; and Russi an wi ldrye for 7 weeks after 
mid-September . 
Research data from the Pasture Research 
Center in Faulk County showed that best gai ns 
and hi ghest carryi ng  capaci ty were obtai ned 
from such a system , but an economi c analysi s 
indicated that costs of producti on were so 
hi gh that i t  was not the most profitable 
system . 
Therefore , Derschei d began the "Alternative 
Pasture and Forage Systems" program which i n­
cluded a discussion of grass management .  The 
6 1/2-month grazi ng  season was di vided i nto 
five 1-month to 6 1/2-week peri ods . The cost 
per ani mal uni t for native pasture , tame pas­
ture and harvested forage was estimated for 
each period for each of six grazing areas in 
the state . In a 2-hour sessi on he illustrated 
the di fferences i n  costs for each period and 
compared costs of a half dozen combinati ons of 
forage and pasture for the entire 6 1/2-month 
grazi n g  season for the area in whi ch the topi c 
was di scussed . 
At the same ti me there was growi ng  interest 
for the use of oats as forage. Small grains 
were better adapted to many parts of South 
Dakota than long-season crops . Small grains 
could generally be produced wi th seasonal 
rai nfall. Long-season crops relied on subsoil 
moi sture or requi red preci� tati on i n  July and 
August , but normal rainfall in most parts of 
the state was not suffi ci ent duri n g  these 
months to produce a good long-season crop . 
Derscheid reviewed all the data , pertai ning 
to the producti on and feedi n g  of small grains 
and other annual crops for forage that had 
been obtai ned by the Agronomy , Animal Sci ence 
and Dai ry Departments in the previous 20 
years . The data i ndicated that oats produced 
as much forage as long-season crops i n  central 
South Dakota , but not i n  eastern South Dakota . 
However , oats produced protei n cheaper than 
any crop except al falfa , and i t  produced 
energy (TON) and dry matter at lower cost than 
any other crop i n  much of the state . Oats 
forage was generally hi gher i n  protei n ,  but 
lower i n  energy than corn si lage. 
Therefore , Derschei d conducted a program on 
the use of small grai ns for forage . His fact 
sheet and 45-minute program were best adapted 
for the area north and west of a li ne drawn 
from Clear Lake to Lake Andes . 
Derscheid and Willi amson ini ti ated a 2-year 
result demonstration in 1973 on the use of 
ferti lizer and rotati on grazi ng  on the Bones 
Ranch near Parker . · One 75-acre bromegrass 
pasture was stocked with 30 Hereford cow-calf 
pairs . A si milar pasture on the same quarter 
secti on was cross-fenced to form two smaller 
pastures , tested for soil ferti lity and fer­
ti li zed with nitrogen . A dugout was con­
structed to provi de water in one of the 
smaller pastures and 40 cow-calf pairs were 
rotated between the two pastures every 3 
weeks . Ferti lizer response was mini mal due 
to lack of rai n fall , but more animal days of 
grazing were obtai ned and cows and calves 
gained more wei ght . Wi th normal cattle 
prices , the i ncreased beef producti on di d not 
pay for the ferti lizer and extra man hours 
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even though the fertilizer was provided at a 
reduced price by TVA. However , cattle prices 
soared during the fall and the use of ferti­
lizer and rotation grazing proved to be pro­
fitable. 
At the same time 205 Hereford yearling 
heifers were rotated between two 80-acre fer­
tilized pastures composed of bromegrass and 
some alfalfa. When compared with a smaller 
number of heifers on a smaller nearby pasture 
with somewhat higher fertility , the results 
were essentially the same as with the cow-calf 
pairs. 
Noxious Weeds 
The State Weed Law and State Weed Commis­
sion were concerned only with the eight deep­
rooted perennials designated as noxious. 
These weeds caused crop yield reductions from 
1 /3 to total loss. Because they spread from 
farm to farm , they were a community problem. 
Early eradication of small infestations (weed 
nurseries) was the most effective and the 
cheapest means of combating the threat to crop 
production. 
During 1960 f ield bindweed infested all or 
parts of 28 , 527 farms (1 , 1 1 2 , 1 56 acres) , 
Canada thistle 21,096 farms (1 , 021 ,096 acres) , 
perennial sowthistle 1 3 , 788 farms (1 55 ,788 
acres) , quackgrass 1 3 ,91 5 farms (175 ,221 
acres) , leafy spurge 4 , 508 farms (32 ,284 
acres) , hoary cress 313 farms (754 acres) , 
Russian knapweed 280 farms (434 acres) and 
horse nettle infested 1 04 farms (762 acres) , 
for a total of almost 2 1/2 million acres on 
82 , 531  farms. 
County reports in 1960 indicated that con­
trol measures were being applied on 76% of the 
farms hav ing one or more noxious weeds. For 
individual species the percentages were 86 for 
bindweed , 81 for leafy spurge , 75 for hoary 
cress , 68 for Russian knapweed , 43 for horse 
nettle , and 79 for quackgrass. 
Wallace conducted the program , followed by 
Frost , Parker and Wrage , with some assistance 
from Derscheid. They advocated the use of 
clean seed , proper crop rotation and good soil 
management to prevent infestation ; soil steri­
lants to eliminate weed nurseries ; a combina­
tion of competitive crops , cultivation and 
chemicals to eliminate large infestations and 
an annual application of 2 ,4-D to prevent re­
infestation. 
Derscheid wrote the F-2 Weed Control Prac­
tice for the ACP program under which the ASCS 
paid half the cost of controlling noxious 
weeds. In 1961 , about 90 , 000 acres of noxious 
weeds were being controlled under that prac­
tice. 
I n  1961 Wallace distributed seven soil 
sterilant kits to six counti es to demonstrate 
the use of soil steril ants for eliminating 
"weed nurseries ". 
Wallace and Derscheid held meetings with 
state and county highway personnel where they 
discussed chemicals and demonstrated the use 
of chemicals and sprayers for noxious weed 
control on rights-of-way. In  1961 county 
highway departments spent over $ 1 0 , 000 to 
control noxious weeds on county roads. 
Kenneth R. Frost , Jr. ,  succeeded Wallace 
as Extens ion Agronomist-Weeds in September 
1961. 
By 1962 , 52 counties reported 1 , 595 ,757 
acres of noxious weeds on 39 ,791 farms and 
that weed control practices were being ap­
plied to 82% of the farms. I f  the other 14  
counties in the state had the same type of 
noxious weed infestation , there could have 
been about 2 million acres infested with the 
weeds--a 20% reduction since 1960. Fifty 
counties reported fewer acres of field 
bindweed , quackgrass , Canada thistle , leafy 
spurge , Russian knapweed , hoary cress and 
horse nettle; but more acres of perennial 
sowthistle. 
I n  1968 2 1/2 million acres were infested 
with noxious weeds , 5 million were infested 
with wild oats (a secondary noxious weed) and 
almost a half million acres in 14  counties 
were infested with five weeds designated as 
"locally noxious." 
With the two counties organized in 1968 , 63 
counties had organized weed boards--62 were 
active enough to qualify for ACP cost sharing. 
Three more weeds were designated as locally 
noxious in three counties , bringing the total 
to eight locally noxious weeds in 25  counties 
( two per county). 
Two years later Frost started to work clo­
sely with the U.S. Forest Service , landowners 
and county personnel to develop a program for 
the control of Canada thistle in the Black 
Hills. He conducted treatment demonstrations 
on Canada thistle at several locations and big 
sagebrush near Custer. He concluded one of 
the statewide weed tours with a spraying de­
monstration. Weeds were sprayed in a remote 
area of the Black Hills Forest with a heli-
• copter brought in from Worland , Wyoming. 
Frost made numerous applications of soil 
sterilant chemicals to control perennial weeds 
in grasses in various non-cropland situations­
-around lights along airport runways , around 
signs on highways , in implement dealers machi­
nery yards , along fence lines and others. 
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Parker, in 1968 and 1969, provided chemi­
cal s for county demonstrations to show the 
val ue of non-sel ective herbicides for patch 
control and the use of combinations of her­
bicides with cul tural practices to control 
l arge infestations of noxious weeds whil e 
growing crops adapted to the area . He 
encouraged farmers to use the ACP cost­
sharing program which paid hal f the cost 
of the above practices for control of 
noxious and l ocal l y  noxious weeds . 
He continued to attend county meetings 
and conduct weed cl inics for commercial 
app l icators, herbicide retail deal ers and 
county weed personnel . 
Parker left South Dakota in 1969 to enrol l 
in graduate school at Utah State University . 
Leon J .  Wrage returned in October to his home 
state to be the sixth Extension weed special ­
; st . 
In 1972 Wrage and Derscheid reactivated 
the training schoo ls  for state �ghway per­
sonnel . They encouraged the use of non­
sel ective chemical s  to control patches of 
noxious weeds on the rights-of-way of one­
fourth of the road system each year . They 
predicted better weed control ,  l ess damage 
to nearby susceptib l e  crops from drift and 
no increase in costs over the system of 
spraying al l the rights-of-way wi th 2,4-D 
every year . 
They al so activated the weed superv isors 
school . 
Annual Weeds 
Annual weeds often util ized more moisture 
and p l ant food than crops . Because they were 
more widespread than noxious weeds, they 
caused more than hal f of the $50 mil l ion 
annual l oss caused by weeds . 
Wal l ace prepared material s  and directions 
in 1961 for annual weed control demonstrations 
in 14 counties . The chemical s  were to be ap­
p l ied pre-emergence for weed control in corn, 
soybeans and post-emergence in new seedings of 
a l fal fa. 
Wal l ace, in cooperation with the Extension 
forester in 1961, provided chemical s  and dir­
ections for their use in 30 county demonstra­
tions of weed control in shel terbel ts in 11 
counties . 
Though chemical s  were considered as an 
additional tool and not a substitute for clean 
seed, good cul tural practices, high fertil ity 
and crop rotation for control l ing weeds, over 
3 mil lion acres of cropl and were sprayed with 
2,4-D in 1961. 
In 1962 it was estimated that wi l d oats, 
sunfl owers, cockl eburs, mustards and foxtail s  
each infested about 5 mil l ion acres . Of 
course, two or more species infested the same 
acreage . About 3 3/4 mil l ion acres were 
sprayed wi th 2,4-D to control broadl eaved 
weeds, incl uding noxious weeds .  
During his 4-year tenure, Frost conducted 
numerous demonstrations on the use of pre­
emergence herbicides in row crops . In one 
demonstration in Aurora County, he mixed 
atra� ne in fuel � l  and app l ied it post­
emergence in grain sorghum. No one had any 
idea that it woul d  be effective because at­
razine had al ways been mixed in water and 
app l ied pre-emergence, but it damaged sorghum 
when appl ied in that manner . The treatment 
control l ed the annual broadl eaved and some 
of the grassy weeds without hurting the 
sorghum. The success l ed to wi despread 
investigations in several states. Within 
a few years atrazine in oil appl ied post­
emergence became a recommended treatment for 
use in both grain sorghum and corn . 
Several tours of the demonstration pl ots 
were hel d .  Chemical company representatives 
and state weed workers went on several 2-day 
tours starting in Brookings or Sioux Fal l s  and 
ending in the Bl ack Hil l s .  County personnel 
were invited to j� n the tour as it passed 
through their counties and adj acent counties . 
Some county weed supervisors went on the 
entire trip . 
Frost and Derscheid hel d  several 2- to 
3-day training school s for county weed board 
members, county weed supervisors, county 
agents, state weed inspectors and anyone el se 
that wanted to attend . 
The Department of Ag ri cul tu re passed regu­
l ations making it mandatory for commercial 
sprayers to take a test to obtain a l icense to 
app l y  pesticides . In order to renew their 
l icensed, they were required to attend a 2-day 
shortcourse on pest control or take a test . 
The test for weed control was prepared by 
Derscheid. A series of 2-day shortcourses 
were conducted at a hal f dozen l ocations in 
the state . Frost and Derschei d devoted one 
day to the discussion of weed control ,  her­
bicides and sprayer equipment . The next day 
B .  H .  Kantack, W .  L. Berndt and L .  S. Wood 
discussed insect control ,  safe use of pestici­
des and p l ant diseases . Later the schedul e 
was changed so that meetings were hel d  in the 
northern hal f of the state one year and the 
southern hal f the next . 
Frost p l aced emphasis on the control of 
annual grassy weeds in row crops and the 
control of wi l d buckwheat and wi l d  oats in 
smal l grain. 
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Most annual grassy weeds were controlled by 
the use of herbi ci des appli ed pre-emergence or 
by the use of atrazi ne appli ed shortly after 
emergence. Pre-emergence appli cati ons i n  corn 
i ncreased from 11.6 thousand acres i n  18 coun­
ti es i n  1964 to 80.8 thousand acres i n  31 
counti es duri ng 1966. Early post-emergence 
treatments i ncreased from 635 acres i n  four 
counti es i n  1964 to 20.7 thousand acres i n  13 
counti es i n  1966. 
Pre-emergence appli cati ons i n  sorghum i n­
creased from 3 , 000 acres i n  � x  counti es  i n  
1965 to 4 , 600 acres i n  twelve counti es  i n  
1966. Early post-emergence treatment was 
doubled i n  seven counti es--from 1550 to 3100 
acres. In sev en counti es , the use of pre­
emergence appli cati on of herbi ci des i n  soy­
beans i ncreased from 3 , 300 acres i n  1965 to 
8750 acres i n  1966. 
Di camba , for wi l d buckwheat control , was 
u sed on a few acres on tri al basi s i n  1964 , 
but was appli ed to 9 , 000 acres i n  1966. Bar­
ban was used on 5 ,000 acres for wi 1 d oats 
control i n  1964 , but was used on almost 23 ,000 
acres i n  1966. 
Robert Parker III became the fi fth Exten­
si on weed speci ali st i n  J une 1967. He was 
asked to make two 15-mi nute fi lms on weed 
control. Standard Oi l Co. was payi ng for the 
fi lms and sev eral meeti ngs were held to deve-
1 op the outli nes. Du M ng the s ummer of 1968 
Parker and photographer Dan J ohnson , from the 
Audi o-Vi sual Department , spent many days and 
traveled several hundred mi l es securi ng the 
pi ctures needed. "Crops and Robbers" was a 
fi lm about weed control i n  small grai n. It 
premi ered at the North Central Weed Control 
Conference held i n  Si oux Falls duri ng December 
1969. The other fi lm portrayed the procedure 
for cali brati ng sprayers. 
In 1968 i t  was esti mated that annual grassy 
weeds i nfested most of the 3.7 mi lli on acres 
of  corn , 550 ,000 o f  sorghum and 377 ,000 acres 
o f  soybeans reduci ng crop yi elds as much as 
25%. 
Wi ld buckwheat was a seri ous weed i n  wheat, 
barley and oats , and was resi stant to 2 ,4-D. 
It was found i n  93% of 45 wheat fi elds checked 
i n  northeastern South Dakota , and buckwheat 
seed was found i n  61% o f  361 small grai n sam­
ples checked i n  a dri 1 1  box survey. Medi um 
densi ti es of 10 plants per square foot reduced 
wheat yi elds 3 1/2 bu shels and barley yi elds 5 
1/2 bushels per acre. Dockage losses and di f­
fi culty i n  harvesti ng i nfested fi elds were 
probably bi gger problems than yi eld lasses 
from the weed. 
Most annual grassy weeds were controlled i n  
corn , sorghum and soybeans by herbi ci des ap-
pli ed as pre-emergence or early post-emergence 
treatments. Surveys i ndi cated that the number 
of  acres treated has i ncreased tremendously 
for both types of treatments. 
1964 1966 1968 
Treatment (34 }* (39 }* (47}* 
Pre-emergence i n  
corn 15 ,425 107 ,300 300 ,950 
Pre-emergence i n  
sorghum 6 ,295 39 ,831 
Pre-emergence i n  
soybeans 13 ,550 44 ,215 
Early post-emergence 
i n corn 635 89 , 145 402 ,901 
Early post-emergence 
i n  sorghum 6 ,760 55 ,915 
TOTAL 16 ,160 215 , 040 843 ,812 
*Number of counti es reporti ng 
The addi ti on of the acreage treated with 
2 ,4-D i n  1968 brought the total reported acre­
age treated with herbi ci des for weed control 
to 1 ,489 ,308 acres for corn and 162 ,966 acres 
for sorghum. 
Herbi ci des speci fi c for wi 1 d buckwheat con­
trol were appli ed to 46 ,400 acres , an i ncrease 
of 19 ,200 acres over 1967 esti mates. Another 
2 ,563 ,472 acres of small grai ns were treated 
for broadleaved weed control with phenoxy 
herbi ci des , an i ncrease of 1.1 mi lli on acres 
over 1967. Barban use i ncreased by 6 , 290 
acres i n  1968. The use of her� ci des to 
control weeds i n  trees i ncreased from 3 ,700 
acres i n  1967 to 9 , 357 acres i n  1968. 
Parker conti nued to prov i de plans and her­
bi ci des to demonstrate the use of herbi ci des 
appli ed pre-emergence or early post-emergence 
to control annual grassy weeds i n  corn and for 
post-emergence appli cati on to control wi ld 
buckwheat and wi l d oats i n  sma 1 1  grai n. How­
ever , the number of herbi ci des for these use s ,  
especi ally pre-emergence i n  row crops , i n­
creased to the extent that county personnel 
di d not have ti me or faci li ti es to apply them. 
In 1969 Parker made plans to secure her­
bi ci des and apply them i n si x to ei ght demon­
strati ons for weed control i n  corn and sorghum 
and conti nue to let county personnel apply 
chemi cals for wild oats and wi l d buckwheat 
control i n  small grai n. 
Leon J. Wrage began to apply the demonstra­
ti ons shortly after he became Extensi on Agron­
omi st-Weeds i n  1969. Fourteen demonstrati ons 
on weed control i n  annual crops were conducted 
i n  1978. 
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Herbicides were used in 1978 on 6 . 5  million 
acres of row crops and small grains . Pre­
emergence row crop herbici des gave average 
performance, but pre-plant treatments were 
below average, especially when not incorpor­
ated properly . Because of favorable spring 
growing condi ti ons, 2,4-D and dic amba caused 
more damage than usual .  
Small grain herbi cides performance was 
better than average .  Two improved treatments 
recommended for Russi an thistle and kochia 
gave 50% better weed control than the previous 
treatments . 
Many of the Extension weed control activi­
ties were conti nued during the 1970s and i nto 
the 1980s . Changes i n  the herbi ci de area were 
reflected in program emphasis . The number of 
herbicides, formulations and two-and three-way 
combinations increased . Soil-app l ied herbi­
cides were used in over 90% of the corn acre­
age in southeastern South Dakota by 1980 . The 
number of industry sal es and development per­
sonnel increased accordingly with the i ncrease 
in products used (Wrage) . 
Large numbers of row crop treatments and 
specific timi ng for some treatments made it 
difficult for county agents to establi sh 
plots . Demonstration plots in corn and soy­
beans became a regul ar feature at the Experi­
ment Farms near Beresford, Brookings and 
Redfield . In 1981, 90 different treatments 
were i ncluded in the corn and soybean plots . 
Addi tional sites for special weed problems 
such as velvetleaf or under irrigation were 
established cooperatively with county staff 
(Wrage) . 
Square rod plots to demonstrate 10 to' 12 
patch-control herbici des for noxi ous weeds 
continued to be made available in kits to 
county personnel . These often became the 
focal point of county noxious weed programs . 
During the late 1970s, new applicator 
equipment became available .  The use of Round­
up in rope-wi ck applicators or reci rcul ati ng 
sprayers became common for controll i ng vol un­
teer corn and wi l d cane in soybeans . Spinning 
disc micro sprayers were introduced as band 
application equipment . Field models followed, 
making it possible to apply certain her� ci des 
in 1 to  2 gallons of water per acre without 
forming extremel y  small droplets (Wrage) . 
New areas of chemical weed control appeared .  
Treatments such as  low rates of  Roundup + Ban­
vel were used as a tillage alternative i n  fal­
low or after grain harvest on 100,000 a cres in 
1981 .  Chemi cal fa 1 1  ow aid usi ng residual her­
bicides were used on a field scale on limited 
acreages. Herbi cides for use in sunflowers 
became part of the Extension program as the 
commercial sunflower acreage expanded from 1 975 
to 1979 (Wrage) . 
I ndividual consultations from county staff, 
dealers and applicators i ncreased as herbi ci de 
programs became more compl ex .  As many as 85 
contacts were made i n  one day . Pri nted mater­
ial continued to be in demand . Annual weed 
control recommendations were revi sed annually 
i n  five fact sheets . Annual distri bution 
totaled 2 7,000 for the annual weed control 
recommendati ons (Wrage) . 
Proper Use of Pesti cides 
At all training schools, Extension weed 
specialists emphasi zed the need to use herbi­
cides properly i n  order to avoi d the hazards 
associated wi th thei r use . I n  1964 Wayne L .  
Berndt was hi red as the Extension Pesti ci de 
Sa fety Speci alist . He appeared on the pro­
gram for all schools held for commercial 
applicators to emphasize pestici de safety 
and discuss the regulati ons formulated and 
adapted by the federa l  Environmental Protec­
tion Agency . 
By 1976 a 1 1  applicators, commercial and 
pM vate, woul d be required to have a license 
to buy certai n II rest ri cted pestici des, 11 mostly 
insecti cides . DuM ng 1975 four pescicide cer­
ti fi cati on schools we re desi gned to provide 
information needed to meet certi ficati on stan­
dards . They replaced the Agricultural Chemi­
cal Clinics . Dea l ers and applicators were 
requi red to pass a general examinati on and 
one or more of the eleven different pesti ci de 
examinati ons in order to obtain a li cense . 
Subject matter at the schools was covered 
by B. H .  Kantack, W .  L. Berndt, L .  S. Wood 
and L .  J .  Wrage . A total of 560 pesticide 
dealers and applicators attended the schools. 
Approximately 500 who attended completed at 
least some phase of the certifi cation examina­
tions . Over 960 passed the written examina­
tions . 
I n  order to maintai n thei r licenses, deal­
ers and appli c ators attended 1-day schools . 
Schools were held at each of six locati ons 
during J anuary each year wi th a total atten­
dance of 900 to 1,100 dealers, appli cators and 
industry personnel . Personnel from the South 
Dakota Department of Agri culture and the 
regional offi ce of the U .S .  Environmental 
Protection Agency also parti ci pated in the 
schools . 
County agents and vocational agri culture 
instructors were trained for the private ap­
plicator program . Training was provi ded by 
the Extension pesticide safety specialist and 
the newly appointed Extension pesticide safety 
coordinator. 
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One of the most sev ere drought s  of a l l ti me 
hi t South Dakot a i n  1 976 .  Many peopl e had 
quest i ons about the res u l t s  obtai ned from her­
bi ci des . Wrage and Dersc hei d we re contacted 
by Ol er 2 , 500 peopl e between J u l y  1 ,  197 5 ,  and 
June  30 ,  1 976 .  Wrage wrote 765  l etters duri ng  
t he year  and recei v ed 269 tel ephone cal l s  dur­
i ng 1 1  offi ce  days i n  June .  I n  1 975-1 976 
W rage i denti fi ed more than 1 00 weed speci mens 
and made suggesti ons on how to control  them . 
MULT I  SPEC IAL I ST ACT I V I TI ES 
Du ri ng the 1 940s U . J .  Norgaard ,  Exten si on  
Ag ronomi st , Lenord L add , Extensi on Soi l Con­
serv ati oni st and the Exten si on entomol ogi st 
conducted sev eral sc hool s on the hazards of 
c rop producti on--drought , soi l erosi on and 
g rasshoppers .  
Then , i n  1 958 , soi l s ,  crops a nd  l i v estock 
speci a l i sts l aunched a 3-year prog ram on pa s­
ture renov ati on and i mprov ement . 
F a rm P rog rams 
For  a decade begi nni ng i n  1 963 , the federal  
Wheat Stabi l i zati on prog ram i mposed ac reage 
rest ri cti ons on wheat , and the Feed G rai n pro­
g ram di d the s ame for the combi ned ac reage of 
corn , g rai n so rghum and barl ey .  Howev e r ,  the 
acreage of the three feed grai ns  coul d be i n­
terchanged . Si nee corn wa s a much more profi ­
tab l e c rop than bar l ey ,  i t  was obvi ous that 
bar l ey and perhaps some sorghum ac res woul d be 
p l anted to cor n .  Extensi on c rops , soi l s  and 
weed speci a l i sts emphasi zed the i mportance of 
effi ci ency i n  producti on . 
E xtensi on he l d  3 7  demonst rati ons on corn 
p roducti on--there were fi v e  on the cont ro l of 
quackgrass i n  corn , t h ree on pre- emergence 
weed cont rol , 18 on the u se of ferti l i zer , two 
wi th ferti l i ze r  and weed cont rol and ni ne on 
hybri d perfo rmance. 
E xtensi on ag ronomi sts st ressed the i mpor­
tance of pl anti ng hybri d s  of the ri g ht matu­
ri ty at the proper ti me and rate ,  the proper 
use of ferti l i zer  and methods of cont ro l l i ng 
weeds i n  corn . 
Corn maturi ty and rate and date of pl anti ng 
recommendati ons were di fferent for each  of 
sev en areas i n  the state .  Fo r th e area sout h­
east of a l i ne from F l andreau to Yankton they 
recommended 1 00- to 1 1 0-day ( 2 700 to  3 , 000 
g rowi ng degree days ) a popu l ati on of 1 4 , 000 to  
1 8 , 000 p l ants pe r  acre pl anted about May 10 .  
Farther west , but southeast of  the l i ne from 
B rooki ngs to Woon socket to Wagne r ,  they sug­
gested 1 00- to 1 05- day maturi ty ( 2 , 800-3 , 000 
GGD ) wi th 1 4 , 000 to 1 8 ,000 p l ants seeded i n  
mi d-May . Recommendati ons for the Whetstone 
Va l l ey ,  Haml i n ,  Ki ngsbury and Brooki ngs  coun-
ti es  were 90- to 95-day matu ri ty ( 2500 GGD ) 
and a 1 4 , 000-to  1 6 , 000-p l ant popul ati on pl ant­
ed i n  mi d-May ;  for the P rai ri e Coteau and 
north cent ra l counti es  east of the Mi ssouri 
recorrvnendati ons we re for 85- to 95- day matu­
ri ty ( 2 , 400- 2 , 700 GGD ) and 8 , 000 ( no rthwest 
counti es of a rea ) to 1 4 , 000 p l ants ( eastern 
counti es of area ) pl anted around May 24 ; for 
south cent ra l counti es recommendati ons we re 
8 , 000 to 1 2 , 000 p l ants ,  of 95- to 1 00-day 
matu ri ty ( 2 , 800-3 , 000 GGD ) pl anted around May 
1 0 ;  for Bennett , Todd , Me l l ette and Washabaugh 
counti es 6 , 000 to 8 , 000 p l ants per ac re of a 
90- to 95-day maturi ty ( 2 , 800-2 , 900 GGD ) were 
suggested ; and 4 , 000 to 6 , 000 p l ants of 85- to 
90-day maturi ty were suggested i n  dryl and for 
the remai nder of West Ri v er ( FS  523 ) .  
The Extensi on Agronomi st-Weeds emphasi zed 
the use of hi gh rates of atrazi ne to control  
quackg rass , l ower rates fo r foxtai 1 and 2 , 4-D 
for broad l eav ed weed control  i n  corn . 
The Extensi on Agronomi st-Soi l s  st rong l y  
u rged fa rmers t o  test thei r soi l and use com­
merci a 1 ferti 1 i zer where needed to produce 
� gh � el d  and to restore and/ or mai ntai n hl gh 
1 ev e 1 s of ni t rogen and phosphorus i n  the soi 1 .  
The Extensi on Entomol ogi st encouraged far­
mers  to use i n secti ci des for corn rootworm 
and/ or corn borer cont rol when condi ti ons 
wa rranted thei r use .  
A s  a resu l t  o f  i mprov ed management , abov e 
av erage rai n fal l and a 1 ate fa l l ,  the 3 .  77 
mi l l i on acres ( 1 00 , 000 l ess than 1 957-61 
av erage) of corn pl anted i n  1 963 p roduced an 
average of 48 bushel s per acre--5 . 5  bushel s 
abov e the prev i ous hi g h  and 1 6 . 2  abov e  1 957-
1961 av erage. The 1 50 mi l l i on bushe l s  we re 
34% abov e  the 1 962 prod ucti on and 55% abov e 
the 1 957- 196 1  av erage. 
ITT l l i on Dol l ar Ag M cu l ture 
D uM ng 1 96 7 ,  pl ant and ani mal sci ence spe­
ci a l i sts set producti on and management goa l s .  
I n  the Exten� on ci rcul a r ,  " Bi l l i on Dol l a r 
Ag M cu l ture i n  South Da kota , "  they esti mated 
that South Dakota ag ri c u l t ure had the poten­
ti a l  to produce a $ 1 . 1 5  bi l l i on yea r ly  i ncome 
l arge ly  by i mprov i ng farm management effi ­
ci ency and by produci ng  hi gher qua l i ty pro­
ducts for more speci fi c markets :  
I n  the foreword , Di rector  J .  T .  Stone sai d ,  
"There are many ways thi s goa l mi ght be 
achl ev ed-- better pM ces , expanded i rM gati on , 
i nc reased proces� ng , i mprov ed producti on 
effi ci ency . . .  We hav e pi c ked . . .  one of these 
ways--i mprov ed fa rm and ranch managemen t .  • •  " 
Through better  management and broader adop­
ti on of i mprov ed crops and l i v estock pracb ces , 
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it was estimated that the state 's management 
income could be increased $162 million yearly 
for an average of an additional $3,555 for 
each of the 45,000 f arms. 
Livestock, dairy and poultry specialists 
estimated a total increase in management effi­
ciency income of $74.34 million. 
They estimated that the $285.6 million 
income from beef could be increased by $239 
mi 1 1  ion by : 
1. Increasing weaning weight of 1. 1 
million calves by 50 pounds. 
2. Feeding another 1/4 million calves-­
half to 700 pounds and half to 
finished weight. 
3. Increasing the calving rate of bred 
cows from 85 to 90%. 
The average cash income of almost $111 
million dollars from swine could be increased 
by an estimated $19.2 million by : 
1. Increasing number of pi gs marketed from 
7.1 to 9.2 per litter for 450,000 sows. 
2. Producing an additional 60,000 litters 
by double farrowing. 
3. Improving efficiency of feeding and 
housing by $2 for each of the 3 
million hogs marketed. 
Sheep income could be increased from $32.6 
million to $36.1 million by : 
1. Increasing live numbers by 10% or about 
$123,000. 
2. Increasing lamb crop sold from 105% to 
140% of the number of ewes. 
Dairy income could be increased $17.8 
mil lion above the average of $31.64 million by 
i nc rea si ng mi l k production per cow from 6,400 
pounds to 10,000 pounds. 
Poultry income of $30 million in 1965 could 
be increased an estimated $9.9 million by : 
1. Increasing egg production per hen from 
218 to 246. 
2. Producing an additional 450,000 layers 
for a total of 6 , 5  million. 
3. Improving egg quality for higher market 
price of 4 cents per dozen. 
4. Increasing turkey production 20 to 25% 
to about 1.5 million. 
Crops, soils, weed, entomology and patho­
logy specialists estimated a total management 
efficiency income from crops of $88.27 mi llion. 
They recommended : 
1. Grow disease-resistant varieties of crops 
that best fit the climate and soil • 
Replace poor stands of grass on class 
2, 3 and 4 soils wi th more profitable 
cultivated crops. Replace cultivated 
crops on classes 5, 6 and 7 soils wi th 
perennial grasses. 
2. Use optimum rates of fertilizer and 
control weeds and insects. 
3. Adopt practices that utilize the mois­
ture received where it falls. Prevent 
water runoff and red uce evaporation. 
4. Use optimum rates of fertilizer and 
control weeds, insects and diseases. 
5. Use improved crops and soi ls management 
practices such as narrow rows, 
in some areas, for corn and sorghum. 
They estimated that an additional invest­
ment of $60 , 2  million--$42.5 for fertilizer, 
$15.2 for control of weeds, disease and crop 
insects and 2.5 for harvesting a more boun­
ti fu l crop--wou l d yield an addi ti ona l $148. 4 7 
gross icome. A more efficient use of 14.6 
million acres of cultivated land could in­
crease income from cultivated crops by $86.62 
million. More efficient use of 1.4 million 
acres of wi ld hay could increase income by 
$1.55 million. 
The estimate did not include increased 
income that could be realized through use of 
irrigation nor the increased income through 
efficient management of 30 million acres of 
grazing land. 
Potential yields were estimated for 13 
areas of the state, but did not include about 
100,000 acres around the Black Hills, much of 
which was irrigated. 
The millions of dollars in efficiency in­
come were estimated to be 25.88 for corn, 
15.88 for oats, 11.51 for alfalfa, 9.55 for 
spring wheat, 9.10 for flax, 6.51 for barley, 
3.36 for winter wheat, 2.11 for soybeans, 1.55 
for wild hay, 1.11 for durum wheat, 0.94 for 
sorghum and 0. 77 for wi nter rye. 
Cash farm income for the state, in 1966 
when the estimates were made, was $881.6 
million--$682.7 million from livestock and 
$198 , 9  million from cash sales of grain. Cash 
farm income raised to $908.7 million in 1967, 
$941.9 in 1968, $976.2 million in 1969 and 
$1.0 billion in 1970. 
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Though i nc reased producti on effi ci ency 
accounted fo r part of the i ncrea se ,  market 
pri ce accounted fo r a maj or porti on of i t . 
F rom 1 966 to 1 970 , market pri ce ros e  5% whi l e  
cash fa rm i ncome rai sed about 6% .  I t  appeared 
that 80 to 85% of the i ncreased i ncome wa s 
f rom hi gher market pri ces and t he remai nder 
f rom i nc reased producti on effi ci ency . 
Soi l At l as and P roducti on Gui des 
F .  C .  Westi n ,  head of soi l s urv ey ,  and 
De rschei d wrote a ci rcu l a r i n  1 968 enti t l ed 
" Soi 1 At 1 as and C rop P roducti on Gui de for 
North Centra l  South Dakota . "  I t  contai ned � x  
secti ons di scussi ng  ( 1 ) the soi l s ,  topography 
and cl i mate of the 1 6-county area ; ( 2 )  en­
v i ronmenta l  effects on c rop producti on ; ( 3 )  
the present crop producti on i n  terms of acres , 
yi el d and tota l  producti on ; (4 ) the potenti a l  
yi e l d of  each crop on  each soi l ;  ( 5 )  practi ces 
needed to obtai n potenti a l  yi e l d ;  and (6 ) the 
costs and returns  under present condi ti ons and 
under the condi ti ons needed to gi v e  the poten­
ti a l  yi el d s .  I t  i ndi cated that ov er $ 1 9  
mi l l i on more wou l d be spent for producti on but 
that net profi t for l abor ,  management and l and 
wou l d  be i ncreased by $26 mi l l i on .  
The authors made a dua l  presentati on of the 
materi a l  i n  the ci rcu l ar at the SOC I A  Annua l  
Meeti ng i n  Aberdeen duri ng Ma rch 1 968 and at 
ei g ht county meeti n g s .  
I n terest i n  ov eral l approach t o  crop pro­
ducti on used i n  the Soi l At l as and C rop P ro­
ducti on Gui de was mani fest by the 500 peopl e 
who attended the meeti ngs where the ci rcul ar  
�a s di scussed . Peopl e were gi v en an  oppor­
tuni ty to pi ck  up a copy of the atl as but were 
as ked not to take i t  i f  they di d n ' t  thi n k  i t  
wou l d be of v a l ue to them. The supp l y  of 1 500 
copi es was comp l ete ly  exhausted and 50 or 60 
others i ndi cated that they wanted copi es  ef i t  
were repri nted . 
A si mi l ar ci rcu l a r  was pri nted fo r the 1 0  
northeastern counti es and a si mi 1 a r  seri es of 
meeti ngs wa s he l d  i n  1 969 .  One dol l a r wa s 
cha rged fo r each copy of the ci rcu l a r .  
A thi rd ci rcu l ar  for the southeast counti es 
was ready to pri nt . Howev e r ,  when i t  was 
l earned that no rtheastern fa rmers were un­
wi l l i n g to pay $1  f o r  a copy , the prog ram 
wa s di sconti nued .  
Sho rtcou rses 
By 1 962 , the demand for Ag ronomy speci a l ­
i sts  to attend county meeti ngs wa s so great 
that they cou l d not fu l fi 1 1  a l l request s .  
Speci a l i sts began t o  search for ways t o  mu l ­
ti p ly  thei r effort s .  One way , i t  seemed , 
wou l d be to gi v e  county agents more i n- depth 
t rai ni n g  on ag ronomi c subjects so they cou l d  
conduct some o f  thei r own meeti ng s .  
La ngi n and Adams deve l oped a County Agent 
Soi l Management Shortcourse .  The 6- l esson 
short�ou rse was presented to county agents and 
personnel from federal agenci es i n  the south­
east Extensi on di st ri ct duri ng the fal 1 of 
1 962 . Du ri ng Nov ember and December ,  of 1 963 , 
20 county agents and others from the northeast 
di st ri ct attended the workshop .  The si x 
l essons we re as fo l l ows : 
Soi l fundamental s-morpho l ogy , genesi s and 
physi ca l  cha racteri sti cs  • • •  F . C .  Westi n 
Chemi ca l  cha racteri sti c s  of soi l mi neral s 
and organi c matter L. 0. � ne 
Essenti a l  pl ant nutri ent s  and thei r attach­
ment to soi l parti c l es • • •  F. E. Sh ubeck 
E. J .  Langi n 
Soi l ferti l i ty and management • • •  P . L .  Carson 
Con serv ati on need s ,  dev el opment and app l i -
cati on • • • • • • • • • • • •  E .  P .  Adams 
Nut ri ent defi ci enci es • • •  . R .  C .  Ward 
Wri tten materi a l  and s l i des were prepa red 
for county agents to use when conducti ng thei r 
own soi 1 and ferti 1 i zer meeti ng s .  These ex­
pectati on s were not ful fi 1 1  ed and i t  became 
appa rent that another system woul d hav e to be 
dev el oped . 
I n  1 968 Derschei d organi zed a seri es  of 
corn- soybean cl i ni c s to present i n  south­
easte rn counti es . P l ans  were made to present 
the corn- soybean shortcourse i n  four  ses si ons 
spaced one week apart duri ng the l ast 2 weeks 
i n  J anuary and the fi rst 2 weeks i n  Februa ry 
of 1 969 .  
P l ans were submi tted to  county agents  and 
they were asked to determi ne the numbe r  of 
fa rmers that  wou l d be i nterested i n  attendi ng 
the ev ents .  Approxi matel y 500 farmers i n  1 3  
counti es i ndi cated they wou l d attend  the four  
meeti ngs i n  the corn- soybean c l i ni c s and there 
were sev eral requests for corn- so rg hum c l i ni cs  
i n  the  sout h centra l  counti es for 1 970 . 
The corn- soybean c l i ni cs were he l d .  I n  the 
fi rst l esson Sa nderson di scussed yi e l d poten­
t i a l s  and growth cha racteri sti cs  of corn and 
soybea n s ;  F .  E .  Shubeck , a crop producti on 
researcher ,  tal ked about pl ant popu l ati ons , 
na rrow rows , mi ni mum ti 1 1  age , p 1 -ant ori en­
tati on and rel ated topi c s ;  and G. R .  Du r l an d ,  
Exten si on agri cul tura l  engi nee r ,  cov ered the 
machi nery for pl anti ng corn and soybeans .  
Adams and Wi l l i amson � scussed soi l fer-
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ti li ty and soi 1 and water conservation in corn 
and soybeans during the second session. The 
topics of weed control, insect control and 
diseases in corn and soybeans were covered by 
Wrage, Kantack and Wood during the third 
lesson. 
Methods of harvesting and drying were out­
lined by W. Peterson, Extension agricultural 
engineer, during the fourth lesson, and A. 
Sogn, an Extension economist, concluded the 
series with a discussion of the future markets 
and how corn and soybean producers could uti­
lize these markets to their o.vn advantage. 
During 1 970 a similar clinic was held for 
corn and sorghum in south central counties. A 
year or two later the two shortcourses were 
condensed into a 4-hour session. Sanderson or 
his successor and Adams covered the first two 
lessons in one 2- hour session, while Wrage, 
Kantack and Sogn di scussed weeds, insects and 
marketing in a similar meeting. Sometimes the 
two groups were in adjacent counties during 
the forenoon and switched locations during the 
noon hour, making it possible to present the 
shortcourse in two counties each day. 
West River county agents in 1970 asked for 
an in-depth shortcourse on forage crops. At a 
district meeting they suggested the topics to 
be discussed at three meetings held at weekly 
intervals. The shortcourse was presented in 
10  counties in 1971. During the first week 
Derscheid discussed alfalfa and perennial 
grass varieties and their establishment and 
management for hay production. Cline dis­
cussed the use of annual crops for forage 
production and used a narrated slide set pre­
pared by entomologists to discuss alfalfa 
weevi 1 and its control. 
During the second week Williamson discussed 
the use of fertil izer on perennial forage 
crops ; R. Durland, Extension agricultural 
engineer, discussed forage harvesting and 
storage ; and W. A. Aanderud, Extension farm 
management specialist, discussed the economics 
of forage and grazing 1 and for livestock pro­
ducti on. During the third week, two West 
River Extension l ivestock specialists, J. 
Minyard and M. Crandall, discussed the utili­
zation of forage by livestock at each of the 
10 locations. 
After the first year it was decided that 
one 4-hour meeting would be better than three 
2- hour sessions. Derscheid condensed the 
material given by Cline, Williamson and him­
self into a 1 -hour presentation. Aanderud and 
Durland continued their presentations and J. 
J. O ' Connell discussed forage crop utilization 
by beef  cattle . It was presented in 10 north 
central counties in 1972 and about a half 
dozen counties each of the next 4 or 5 years. 
A cow-calf producti 01 ,  shortcourse was pre­
sented annually in six to eight counties each 
year during the mi d-1970s. Derschei d discuss­
ed pasture and forage alternatives for various 
periods of the grazing-season, O ' Connell the 
wintering of the beef cow, and Durland forage 
harvesting and storing. During the fourth 
hour, Mi nyard discussed crossbreeding of beef 
catt 1 e and J. Bai 1 ey, Ex tension veteri nari an 
talked about beef cattle diseases. 
The 4-hour spring grain clinic initiated in 
the mid-1970s, included six topics : (1) how 
crops grow, varieties and cultural practices 
by Sanderson and successors Colburn and Reid ; 
(2) fertilization by Adams ; (3) weed control 
by Wrage ; (4) crop insect control by Kantack; 
(5) crop diseases by Wood ; and (6) either crop 
drying and storage by Peterson or market out-
1 ook by Sogn. In 1 ater years topics con­
cerning insects, diseases and crop drying and 
storage were omitted. 
The winter grain clinic included three 
1-hour sessions : (1) varieties, cultural prac­
tices and weed control by Cline and successors 
John son and Stymiest ; (2) fe rti 1 i zati on and 
conservation by Williamson ; and (3) insects 
and diseases by Kantack and Wood. 
Crop Production 
Crop production programs changed several 
times in two decades. During the 1950s far­
mers were encouraged to plant forage crops to 
help maintain soil fertility, reduce soil ero­
sion and meet the needs of an expanding live­
stock industry. Cost-share payments were made 
for the planting of soil conserving crops and 
the Soil Bank Program came into being. Though 
farmers were remunerated for these programs, 
the production of food and feed crops in­
creased. By 1961, the crop surplus reached an 
all-ti me high of 1.41 1 billion bushels for 
wheat and relatively high levels for feed 
grains. As a resu 1 t, the federa 1 Wheat Sta bi -
lization and Feed Grain programs came into 
being. The term "maxi mum production" became 
dirty words and was replaced by the term 
"efficient production". 
Because of the farm programs, the supply of 
most crops diminished. In 1973-74, the carry 
out of wheat was 17% of one year ' s  needs. It 
was 1 1% for all feed grains and less than 10% 
for corn. Market prices were considerably 
higher than for the previous year. The small 
carry out in 1973-74 was a small carry in for 
1974-75. The total supplies of both wheat and 
corn were down and market prices reached high 
points. The farm programs were discontinued 
and acreage restrictions were removed. 
Crop production programs changed. They 
were aimed at achieving the goals of the 
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USDA--the production of more food. Crop pro­
ducers pl anted crops on areas that had not 
been cropped in recent years. In South Dakota 
this included 1 1/4 million acres of native 
range that had been plowed. These areas were , 
in general , less productive than those used in 
the recent past. Some were not well suited to 
the production of food crops. However , 10 
bushels of wheat per acre could be produced on 
the same land where three or four steers could 
be raised. Ten bushels of 2-dollar wheat was 
equal to 45-cent steers . Wheat prices went to 
$4.00 a bushel and steer prices dropped to 25 ¢ 
per pound. Farmers in South Dakota were urged 
to obtain "maxi mum production without destruc­
tion" of natural resources . 
The costs of fuel, ag chemicals and equip­
ment had doubled and could cause some produ­
cers to use fewer � llage operations , les� 
fertilizer and/or reduced amounts of herbi­
cides and insecticides. With crops being 
planted on less productive acres and probable 
that less fertilizer and pesticides would be 
used , it seemed likely that average yield per 
acre might be lower . Therefore , a second crop 
production goal was to maintain average 
yields--the mean for an average 5-year period , 
1968-72. 
The 5-year goals set in 1975 were : (1) 
maintain or increase the 1968-1972 average 
yields per acre for all crops ; and (2) in­
crease wheat production by 25% , oil crops by 
15% , and feed grains by 10% through the use of 
high quality seed of � sease-resistant , �gh 
yielding varieties of adapted crops , efficient 
use of fertilizer and tillage operations , weed 
control, disease control and soil and water 
conservation practices. 
In 1975 , cold , wet spring weather delayed 
field work. Crops made fair progress until 
June , but hot , dry weather in July depleted 
soil moisture , causing serious crop damage. 
Small grains were forced to maturity while 
corn and sorghum made poor progress. In spite 
of the weather , production goals were reached 
for barley , wheat and soybeans , and yield 
goals were achieved or exceeded with winter 
grains and soybeans. 
In 1976 South Dakota acreages increased 48% 
for durum , 28% for HRW wheat , 25% for HRS 
wheat , 5% for corn and 5% for flax. Acreage 
was unchanged for oats and soybeans and de­
creased for barley and sorghum. 
Small grains were damaged by four killing 
frosts during the fi rst 6 days of May in 1976 
and less precipitation was recorded in most of 
the eastern two-thirds of the state than in 
1934. However , the low yields of 1976 were 
two to three times as high as those obtained 
40 years earlier . Farmers did a better job of 
producing crops in 1976 than in 1934 because 
they had better varieties and technology for 
pest control and soi l management whi ch had 
been developed by research and di ssemi nated by 
the Cooperative Extension Service . 
The drought left little or no sub-soil 
moisture for the 1977 crop. Si nee seasonal 
rainfall was generally low in July and August , 
long-season crops depended on sub-soil mois­
ture for that period. It seemed unwi se to 
plant long-season crops in many areas of South 
Dakota in 1977. 
Farmers were encouraged to reduce acreage of 
winter-sown crops and long-season crops , espe­
cially corn , and increase acreage of spring­
seeded grain crops , using early maturing var­
ieties. Because of market outlook , they were 
encouraged to reduce acreage of spring wheat , 
especially durum , and increase acreage of oil 
crops. 
The 1977 South Dakota acreages were reduced 
200 , 000 acres (7%) for corn , 200 , 000 (9%) for 
HRS wheat , 30 ,000 (5%) for HRW wheat , and 
65 , 000 (30%) for durum. There were increases 
of 360 ,000 acres (11%) for oats , 10 ,000 (17%) 
for barley , 95 , 000 (24%) for sorghum , 30 , 000 
(11%) for soybeans , 90 , 000 (13%) for flax and 
40 ,000 (50%) for sunflowers. 
A change in the U.S. farm program in 1978 
made it necessary to change empha si s in the 
Extension crop production program once again . 
The farm program for wheat and feed grains 
(corn , barley and grain sorghum) was a volun­
tary program in which participants set aside 
20 acres for every 100 acres of wheat planted 
and 10 acres for every 100 acres of feed 
grains planted. "Loan prices" were set for 
corn , barley , sorghum , rye and oats. "Target 
prices" were set for wheat , corn , barley and 
sorghum. It appeared that many wheat and 
grain producers would be eligible for " defi­
ciency payments" if they participated in the 
farm program. 
There was considerable winter kill of 
winter wheat and a l arge majority of the crop 
north of U.S. Highway 14 had to be replaced .  
The spring of 1978 was wetter than usual and 
seeding of most spring grains was delayed 2 to 
3 weeks. 
Farmers were encouraged to participate in 
the farm program and a fact sheet outlined 
different ways to handle the "set-aside" 
acres. Winter wheat farmers were encouraged 
to replace some wi nter wheat wi th grass-legume 
mixtures or protected fallow. As wet weather 
delayed seeding , spring wheat farmers in nor­
thern counties were encouraged to plant less 
wheat and more oats , barley and sunflowers . 
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Farther south, farmers were encouraged to 
replace oats wi th corn and soybeans . Overall 
they were encouraged to reduce ac reage of HRW 
and HRS wheat and flax, to hold corn acreage 
below the 1976 level and to increase ac reage 
of soybeans, sunflowers and perhaps durum 
wheat . 
Of the 54,735 farms in South Dakota, 35,682 
participated in the farm program . The ac res 
planted in 1978 when compared to 197 7, were 
lower by 50,000 for HRS wheat, 80,000 for HRW 
wheat, 65,000 for flax and 80,000 for barley . 
Increases were 55,000 for soybeans, 45,000 for 
durum, 65,000 for winter rye, and 15,000 to 
25,000 for sunflowers . Corn ac reage was 
250,000 above 197 7  but only 50,000 above the 
1976 level . Oats ac reage was 350,000 below 
the 1977 ac reage and 10,000 above that for 
1976 . 
Market Outlook For Crop Selection 
Starting in 1972, South Dakota farmers were 
encouraged to use market outlook and cost of 
p roduction estimates for adapted c rops to help 
determine which c rops to plant . 
The annual estimates of production pub­
lished by the USDA served as a starting point 
for determining which c rops would be most 
p rofitable. Data on production, utilization 
and carry over were presented for all major 
c rops to farmers at small grain clinics, row 
c rop clinics, county crop outlook meetings, 
regional crop outlook semi na rs, radio programs 
and a Public TV p rogram . The anticipated 
market price (market outlook) was given for 
each c rop . 
In addition, a series of six publications 
was published annually that gave estimated 
costs of production for eight major crops in 
six 6- to IO-county areas . Farmers were en­
couraged to calculate their own costs of pro­
duction if they did not agree wi th the esti -
mates in the publications . They then were 
encouraged to compare the cost of producing a 
bushel of grain wi th the anticipated market 
price for each of the c rops adapted to their 
farms and to plant the crops that appeared to 
have the best chances of showing a profit . 
While market prices for most crops were 
declining, costs of production were rising . 
The cost of pesticides, fertilizer, labor, 
machinery, land, interest and taxes all in­
creased . The cost of a pound of 2,4-D amine, 
for example, raised from $1 . 30 in 1974 to 
$2 . 10 in 1978 .  The average price fo r nitrogen 
was 7 cents per pound in 1973, and 17  cents in 
1978, while phosphate prices rose from 5 to 16 
cents per pound between 1973 and 1978 .  Machi­
nery prices almost tripled during the 5-or 
6-year period . As a result, the estimated 
corn production costs rose from $1 .57  per 
bushel in southeastern South Dakota during 
1974 to $1 .97  in 1978 .  HRS wheat production 
costs in north central counties ranged from 
$2 . 10 to $3 . 45 per bushel for the same years . 
The economy reached a point where there was 
no incentive to produce maximum yields .  It be­
came necessary to consider practices that would 
produce a bushel for less than the anticipated 
market price . If the outlook were $2 . 00 per bu­
shel for corn and it cost $2 . 00 per bushel to 
raise 100 bu/A, there would be no profit . How­
ever, if 75 bu/A could be raised under minimum 
tillage for $1 . 75 per bushel, there could be a 
profit . 
In a result demonstration Extension soils 
specialist Ed Williamson and Extension Ag Engi­
neer G .  R .  Durland compared three tillage meth­
ods for corn production and calculated costs of 
production . Fuel and machinery costs were $8 . 73 
per acre for conventional, $7 . 31 for reduced 
tillage and $5 . 40 for no-till . Gasoline requi re­
ments were 5 . 6, 4 .55 and 2 . 88 gallons per acre .  
Cost per bushel was app roximately the same for 
100 bushel/A on conventional, 83 for reduced 
tillage and 62 bushels for no-till, indicating 
that 62 bushels on no-till would be just as pro­
fitable as 100 bushels on conventional tillage . 
Research results from a corn-soybean rotation 
on the Southeast Experiment Farm showed that 
corn and soybean yields were very similar on 
seedbeds that had been chiseled, disked 01 ·  
pl owed . The same was true for soybeans 
following oats . 
Consequently, farmers were encouraged to 
study their crop production practices with the 
view of reducing tillage costs . 
Specialized Assistance 
Every so often a drought, late frost, hail 
or other factor made it necessary for spe­
cialists to give specialized assistance . 
Hay and Pasture 
Because of the severe drought in 1976, yields 
of all crops were poor .  Most livestock produc­
e rs did not have enough grass or forage to main­
tain their herds . Derschei d was the Extension 
coordinator for the program to locate hay or pa­
sture . He sent an SOS to all the states in the 
upper G reat Plains . In cooperation wi th the 
South Dakota Department of Agriculture, lists of 
people wi th hay for sale or pasture for rent to 
farmers in the drought-stri cken areas were com­
piled . The lists were updated and circulated 
for 19 weeks to county Extension offices and 
county ASCS offices so cattlemen could fi nd hay 
or pasture in other states or Canadian 
provinces . 
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Over 1 0,000 names were on the hay and rough­
age list and about 1 ,000 people had pasture 
and/or overwi ntering facilities for rent. More 
than 4,200 farmers checked these li sts i n  Ex­
tensi on offi ces. Many others checked them in 
ASCS offi ces. Si nce others learned of li sti ngs 
from nei ghbors who revi ewed the li st, it was 
esti mated that more than 8,000 cattlemen re­
cei ved information from the li sts. 
By the end of 1 976 county agents reported 
that more than 560 ,000 tons of hay had been 
i mported i nto 35  counties and that 120,000 to 
125,000 head of cattle had been moved to pas­
tu re or ov erwi nteri ng faci 1 i ti es. The ASCS 
reported that it paid trucking costs for 
707,796 tons of hay and for movi ng 1 67,1 48 
head of cattle out of state. 
Ni trate Tests 
Because of the drought of 1976, many li ve­
stock producers decided to harvest smal 1 grai n 
for forage. Si nee drought-stricken smal 1 grai n 
forages were frequently high i n  ni trate, which 
are toxi c to rumi nents, Derscheid asked sever­
a 1 county agents to co 1 1  ect a tot a 1 of 50 s am­
p 1 es of small grain in various parts of the 
state. The samples were tested for potassi um 
nitrate content by the Biochemi stry Depart­
ment. About 40% of the samples were safe to 
feed, but 60% of the samples contai ned enough 
ni trates so that they should be mi xed wi th 
other forage. 
Farmers were encouraged to test thei r forage 
shortly before feeding i t. As a result 1,229 
samples were analyzed for ni trates and 1 63 for 
prussi c aci d  between July 1, 1976 and June 30, 
1 97 7. Thi s was si x ti mes the no rma 1 number of 
about 200 nitrate samples per year 
Mi scellaneous Assi stance 
Speci al assistance was given with problems 
that were ei ther actually caused by, or sus­
pected of bei ng caused by unusual climate, 
herbicides, i nsects, � sease or nutM ent de­
ficiencies. In 1976-77 21 5 plant speci mens 
were submi tted for i den ti fi cati on, 1 171 for 
di agnosi s of � sease, 39 for plant nutM tion, 
45 for possible pestici de damage and 35  for 
other reasons. 
Extension agronomi sts spent 125  man-days 
examini ng the 1 405 plant specimens and con­
sulting with 2273 indivi duals about these spe­
cial problems duri ng 1 976-77. 
For the year 1977-1 978, a severe blizzard 
struck on November 7. It covered the eastern 
half of the state. Snow that rem� ned all 
winter drifted i nto tree plantings and unhar­
vested corn, soybeans and sunflowers. Many 
acres of long-season crops were not harvested 
unti 1 spring. The heavy snow blanket began to 
melt in March and most of the ice was out of 
the ri vers by the thi rd week in March. Soils 
in northern counties were relatively moist and 
coo 1 unti 1 1 ate Apri 1 • 
A 1 arge majori ty of the wi nter wheat north 
of U.S. Highway 1 4  wi nter ki lled as did 35  to 
50% of the crop between U.S. 1 4  and Interstate 
90. 
Above average spri ng rains delayed planting 
of spri ng grains by 2 to 3 weeks. These crops 
were hit wi th a few days of hot, dry weather 
resulti ng in poor yi elds and low test wei ght. 
In additi on, there was a severe outbreak of 
Hessian fly on spring wheat in north central 
South Dakota. 
Thi s speci a 1 set of env i ronmenta 1 con di -
tions caused many farmers to ask for special 
assi stance wi th prob 1 ems suspected of bei ng 
caused by unusual envi ronment, herbicides, 
i nsects, di sease or nutM ent defi ci ency. A 
total of 1 775 plant specimens were examined 
and 367 consultati ons were gi ven by speci al­
i sts in Extension Agronomy. 
Total Contacts 
Extension agronomists released about 10  
news stori es per month, 74  radio programs over 
each of 1 5  radi o stati ons each year, several 
30-mi nute TV shows over the 5 -station publi c 
televisi on network, and about 75 fact sheets 
we re av ai 1 ab 1 e on as many topics. They con­
ducted about 50 crop vari ety demonstrations, a 
dozen demonstrations on each soi 1 ferti 1 i ty 
and weed control and as few as 2 in some years 
or as many as 20 in other years on pasture 
management and improvement. For example, the 
TVA, sponsored a ferti lizer-use program, under 
the supervi sion of Extension personnel. It 
included 2 56 farmer and rancher cooperators in 
different parts of the state i n  25  years. 
Plant sci enti sts annually participated in 
over 200 meetings to di scuss crop production 
to� cs wi th about 7,000 farmers and ranchers. 
They conducted day-1  ong producer "in-depth" 
training sessions on soils and soil fertility, 
corn and soybean production, spring grain and 
fl ax production, wi nter wheat production, 
pasture improvement and management, and forage 
crop producb on and uti lizati on. They an-
nua 1 1  y pa rti ci pated i n  ni ne di strict weed 
meetings, ei ght di strict crop i mprovement 
meetings, three to fi ve agricultural chemical 
clinics and a similar number of district fer­
tilizer association meetings. 
In 1976, E. M. White calcli'lated the number 
of farmer contacts made by Extension special­
ists in i ndivi dual consultations or at group 
meeti ngs for 4 years during the mid-1970s. 
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Contacts were calculated by multiplying the 
number of people who contacted an Extension 
agronomist or attended a meeting. If several 
specialists gave talks at a meeting, each talk 
was considered as a separate contact wi th 
those attending the meeting. 
Contacts in the Plant Science subject areas 
by the Cooperative Extension Service. 
Grass and Range Plants 
Each year the Extension agronomist for West 
River (Cline, Hoeft, Johnson and Stymiest, in 
order) conducted grass and range plant schools 
or workshops for 4-H members, 4-H leaders and 
others . Grass and range � ant identi ft cation 
contests were held each year at the Western 
Junior Livestock Show in Rapid City in early 
October. 
1970-71 1971-72 1972-73 1973-74 
Crop production, 53913 51429 39146 45566 
weed control and 
plant disease 
control 
Pasture and range 5453 5042 4379 5091 
Hay and haylage 1942 2936 2583 3287 
Silage 515 1074 469 289 
Fertilizers 7766 9605 7063 9113 
Soi l 7962 5896 8148 5896 
Water 6411 9106 7488 9205 
Weeds and brush 17235 16159 16860 15689 
101,198 101,247 86,136 94,136 
With fewer agronomy specialists in 1980-81, 
the number of contacts was reduced somewhat, 
but 129,000 Plant Science fact sheets were 
distributed (Wrage). 
Commodi tt Oats Contacts 
Animal Science 6,058 149,478 
Horticulture 1,108 14,239 
Plant Science 
Noxious weeds 343 4,253 
Crops-General 4638 61, 721 
Wheat 365 4,470 
Small grain, 0ther 150 1,912 
Corn 509 3,965 
Grain sorghum 26 138 
Soybeans 182 1,571 
Flax 30 364 
Oil seed, other 203 2,477 
Potatoes 34 39 
Forage crops 312 4,381 
Pasture & Range 622 5,775 
Total Plant Science 7,428 91,066 
YOUTH ACTIVITIES 
Several youth activities were sponsored 
each year. 
In 1961 Junior 4-H members had to identify 
14 grass and range pl ant specimens and give 
in formation as to origin, type of pl ant and 
season of growth for each. Senior 4-H mem­
bers, 4-H leaders and other adults had to 
identify 20 specimens (11 grasses and 9 forbs) 
and give information on type, origin, life 
span, season of growth and relative forage 
value. In addition, each contestant judged 
two classes of tame and wi ld hay. A total of 
38 contestants from eight counties partici­
pated in 1961. The program was modified to 
some extent over the years. 
Grass and range plants were collected, 
pressed, mounted in books and exhibited by 
4-H members at 4-H Achievement Days, State 
Fair and at the Western Junior Livestock 
Show. Written material about each specimen 
was included in the books, which were judged 
for accuracy, completeness and neatness. 
To assist wi th this program R. A. Cline, 
Extension Agronomist ; Kenneth Nelson, State 
4-H Club Agent ; and J. K. Lewis prepared a 
Range and Pasture 4-H Guide for youth and 
leaders. 
Area Land and Range Judging Contests 
Williamson continued the Know Your Land 
program. Land judging schools and contests 
were held at three or four locations each year 
for 4-H and FFA. Vocational agricultural in­
structors took an active part and the number 
of FFA members far exceeded the number from 
4-H. 
Contests were held at Watertown, Sioux 
Falls and Mitchell" in 1961. Winners from the 
contests became members of teams that competed 
in the national contest in Oklahoma. Four 
4-person FFA teams and one 4-H team went in 
1961. Each year Wi lliamson held a training 
session for national contestants, generally 
at SDSU during the state FFA j udging contest, 
shortly before the national contest. He ac­
companied the teams to Oklahoma. 
Contests were held in areas where sponsors 
provided funds to send a team to the national 
contest. During the early 1960s, bankers at 
Aberdeen and Mitchell wi thdrew their support 
as did the sponsors at Watertown. Wessington 
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Springs repl aced Mitchel l and in 1968 two area 
Know Your L a nd Program events ( l and judging 
for youth) were hel d in cooperation with l oca l 
conservation districts, county agents and vo­
cati anal agricul ture instructors. Contests 
were hel d for the southern area at Sioux Fa l l s  
a nd for the south central area at Wessington 
Springs . 
E . J .Williamson conduc t ing tra in ing session for 
land judges prior to go ing t o  Nat ional Con t est . 
Starting in 1975 the State Department of Ag­
ricul ture provided funds for the trip to the 
n ational  contest . About 800 youth, mostl y FFA 
members, participated in 1975 . The four top 
individua l s  from each  of three contests {Sioux 
Fa l l s, Wessington Springs and Wal l )  received 
more training at SDSU in April and went to 
Okl ahoma City in May . 
James R .  Johnson rejuvinated the grassl and 
eva l uation school and contest initiated by Cl ine 
in 1954 . Starting in 1976, they were he l d  in 
conjunction with the l and judging contests . 
Contests after that date were hel d at four loc a­
ti ans : Si aux Fa 1 1  s, Wessington Springs, Wa 1 1  and 
Ros ly n .  The Department of Agricul ture provided 
$500 for each of eight teams to go the the na­
ti anal contests in Ok l a homa .  One team of l and 
judgers and one team of range judgers was sel­
ected at each of three l ocati ans . Range eva­
l uation contests were not hel d at Sioux Fa l l s, 
so two teams of l and  judgers were sel ected at 
that l ocation . 
Crop Jud� ng and Weed Identification 
During the 1960s, Sanderson conducted two or 
three area crop judging and weed identification 
contests for FFA and 4-H . In 1961, 65 contes­
tants at Watertown and 1 10 at Huron judged five 
c l asses of seed (oats, barley, wheat, sorghum 
and shel l ed corn) and identified crop seeds, 
weed seeds, weed pl ants and pl ant diseases . 
Simil ar contests have been hel d for 4-H at 
the State Fair every year . Sanderson or his 
successors were in charge of the contest . 
In  other workshops 4-H members, cl ub 
l eaders and county agents were taught the 
procedures, tec hniques and princip les used in 
judging crops . They were al so given pointers 
for identifying grasses, crop seeds and crop 
diseases . Each workshop conc l uded wi th some 
practice judging and i denti fi cation . 
The purpose of these workshops was to train 
and devel op a crop project l eader in eac h  
county . The county project l eader woul d in 
turn assist interested 4-H crop members in 
crop judging and identification of weeds, weed 
seeds, crops and crop diseases . Participants 
were in formed as to teaching aids avail abl e  
from the Extension agronomists (Sanderson) .  
Extension agronomists devoted about 3 weeks 
in 1978 to youth activities in crops . Reid 
a nd Wrage, with the assistance of vocati anal 
agricul tural instructors, conducted a crop­
j udging weed-i den ti fi c ation contest for 80 FF A 
students from eight schoo l s  during the State 
Crop Show at Yankton . Col burn and Wrage con­
tinued to conduct the state FFA contest at 
SDSC for 165 students from 55 school s .  Reid, 
with the assistance of county agents, con­
tinued to conduct the state 4-H contest at the 
State Fair .  A total of 87 contestants (11 
teams each from junior and senior divisions) 
participated in 1978 . 
COOPERATION WITH FEDERAL AGENCIES 
Derschei d was the Extension l iaison wi th 
the federa l  agencies . Starting in 1960, he 
and the SCS Agronomist served as co-chairmen 
of the inter-agency committee to write the 
agronomic sections of a tec hnical g� de to be 
used by al l state and federa l agencies . 
The state was divided into six areas based 
on soil s, cl imate and crop adaptabil ity . A 
separate guide for eac h  area was divided into 
five sections :  I .  General information ; II . 
Soil and � te informab on ; III . Land use and 
treatment al ternatives ; IV. Standards and 
speci fi cati ans ; V.  Conservation cost-return 
in formation . Derscheid and/or Wil l iamson met 
19 times with SCS and ASCS personnel in 1961 
to prepare the materia l for crop and pasture 
yiel ds in section II, al ternative cropping 
sequences and a l ternative pasture and hayl and 
groupings in section III and cropl and prac­
tices and pasture l and  practices in section 
IV. 
After the guides were compl eted Derscheid 
and several SCS staff members conducted a 
series of area meetings to discuss the guide 
with county personnel  from Extension, SCS, 
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ASCS and other state and federal agencies. Al­
most every year some phase of the guide was up­
dated. Derscheid also wrote fact sheets to ex­
tend the i nformation in the guide to all farmers. 
Also starting in 1961, Derscheid and sometimes 
Williamson or Fine, the Head of Agronomy, 
met annually wi th the ASCS and SCS to deve­
lop the Agricultural Conserv ation Program 
(ACP) docket which included conservation 
practices for which the ASCS made cost­
sha M ng payments. 
S . D .  Senator Karl  Mundt visited the Extens ion Agronomy Exhibit at the "South Dakota ' s  Green Gold . "  
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CHAPTER XXXVI I I 
RES IDENT I NSTRUCT ION I N  AGRONav1Y 
A pri mary pu rpose of the Morri l l  Act i n  1 862 
was to create l and g rant col l eges to offer  resi ­
dent i n structi on i n  ag ri cu l t ure and mechani c 
arts .  Resi dent i nst ructi on wa s undoubted ly  fore­
most i n  the mi nds  of the  l egi s l ators tha t aut ho­
ri zed the estab l i s hment of the Ag ri cu l tu ral Col ­
l ege  on Feb ru a ry 2 1 , 1881 . Three years  l ater  
t he Board of Regents  estab l i s hed t he P reparatory 
school fo r the pu rpose of t rai ni n g  students for 
resi dent i nst ructi on at the col l ege l ev el . 
D u ri ng  the fi rst century the col l ege had many 
UPS and many DOWNS . After en rol l ment was compl e­
ted i n  1 981 , i t  wa s ob serv ed that en ro l l ment had 
undergone a COMPLETE REVERSAL-- i t had rev ersed 
from 0071 i n  1 884 t o  7 1 00+ i n  the 98th yea r .  
The i n formati on i n  thi s chapter wa s  taken 
f rom Co l l ege cata l ogs  and commencement pro­
grams .  Cata l og s  were wri tten duri ng t he spri ng 
of each year  from 1 885 to  1 976 , then bi enni a l  
publ i c ati ons were i s sued i n  1 976-78 ,  1 978-80 
and  1 980-82 . The wri ter rev i ewed al l 94 i ssues  
and  B .  L .  Brage pe rus ed sev eral copi es as we l l  
as  the commencement prog rams .  
Si nce cata l og s  were pri nted i n  the spri n g  
t hey i nc l uded the curri cu l a and cou rses for the 
next academi c yea r ,  but not al ways for the cur­
rent year .  E ar ly  edi ti ans l i sted the facu l ty 
for the next year but l ater  i ssues i n c l uded 
those fo r the cu rrent yea r .  
A l umni were i nc l uded i n  al l cata l ogs unti l 
the 1 92 1 -22 i s sue , and students  for the cu r­
rent yea r  were i nc l uded unti l 1 940-41 . 
QUOTES FROM EARLY  CATALOGS 
B .  L. Brage 
"The Col l ege  occupi e s  a pl easant and hea l t h­
ful  l oc ati on , wi thi n 3 /4 of a mi l e of the bu si ­
ne s s  center of t he Ci ty of Brooki ngs , si tuated 
i n the G reat Si aux Va 1 1  ey wi thi n a few mi l es of 
t he Si oux Ri v er .  The cl i mate i s  hea l thful  at 
a l l sea son s ,  soi l s  of the fi nest qu a l i ty ,  and 
the peopl e ho spi tab l e ,  cul ti v ated and hi gh  
mora l  tone . "  
" Whi l e  thi s i s  pri mari l y  a techni ca l  school , 
t he Act of Con g res s  requi res that the l eadi ng  
objects sha l l be to  teach such  branc he s  of 
l ea rni ng as are rel ated to agri cu l t ura l  and 
mechani cal  art s  yet the same l aw expl i ci t l y  
p rov i des  t hat sci enti fi c and c l a ssi ca l  studi es 
sha l l not be excl uded . "  
"To accompl i s h t he obj ects of thi s i n sti tu­
ti o n ,  i t  i s  ev i dent that the st udent must  not , 
i n  acqui ri ng a sci enti fi c educati on , l ose  ei ther  
the  abi l i ty or di s posi ti on to  l abor on the farm. 
I f  the fa rmers are to be educated , they must be 
educated on the farm i t se l f .  It  wa s due to  thi s 
l arge cl ass  of ou r popu l ati on that the faci l i ­
ti es for i mprov ement , second to none other i n  
the no rt hwest be afforded them . The col l ege wi 1 1  
afford i t s st udents the benefi ts of dai l y  manua l  
l abor suffi ci ent for experi mental  pu rposes and 
to foster a ta ste for ag ri cu l tura l  pu rsui ts . "  
Some ru l es of conduct i nc l uded i n  the cata­
l og fo r 1 886 were : 
"The fol l owi ng are st ri ct l y  forbi dden : ( 1 )  
the use of i ntoxi cati ng  l i quors , ( 2 )  the fre­
quenti ng  of sa l oons , { 3 )  the use of tobacco and 
any of i t s forms about the bui l di n g s  or the 
g round s ,  ( 4 )  the use of profane l anguage , al l 
i ndecency of speech or behav i o r and al l i mmora­
l i ty of any � nd ,  ( 5 )  card pl ayi ng  i n  or about 
the col l ege bui l di ng s . "  
Dormi tory regu l ati ons i nc l uded some don ' ts :  
" { l )  Not th row s l ops or other refuses out of 
the wi ndows , ( 2 )  not keep fi rea rms about the 
dormi tory bui l di n g s ,  ( 3 )  not v i si t the Ci ty of 
B rooki n g s  between the hour s  of 7 i n  the ev en-
; ng and 7 i n  the morni ng  except by speci a l  
permi s si on o f  the professors  i n  cha rge. Note 
the ru l e  does not app l y  to J uni ors and Seni ors . "  
An i nteresti ng  quote about the fi rst students  
wa s stated i n  the  cata l og .  "These young peopl e 
are here. Ti me i s  rapi d l y  pa ssi ng  wi th them. 
We need thei r st rong arms and cu l tu red brai n s  
out i n  the open fi e l d .  They cannot afford to 
wai t the mov ements  of crafty cong ressi onal  pa r­
ti san s ,  who bl ock the way to statehood and rob 
u s  of our ri g ht fu l  sc hool resources , nor can we 
afford to hav e them. State or no state , v i tal  
questi ans  i nv ol v i ng the peace and order , and 
p roperty , the very l i fe of mi g hty peopl e are 
counti ng  upon us for sol uti on s . "  
AGRONOM IC TEACHERS 
The Ag ri cu l turi sts  and Ag ronomi st s  i nc l uded 
i n  cata l ogs for the fi r st 60 years  are l i sted 
bel ow. The l i st does not i nc l ude botan i sts 
l i sted on pages 7 and 9 of thi s report . No r 
does i t  i nc l ude non-teachi ng  per sonnel l ocated 
at the v a ri ous substati ons  or USDA empl oyees 
i n  the Experi ment Stati on . 
The pl ant pathol ogi sts l i sted on pages 34 a nd 
35 and the entomol ogi sts  l i sted on page  43 we re 
i nv ol v ed i n  teachi ng-- some fu l l - ti me . Many of 
the ag ronomi sts  named on pages 1 8 ,  29 and 45  
were teache r s .  J .  S. Web ster ,  for exampl e ,  wa s 
a fu l l - ti me teache r ,  whi l e  G .  E .  Nachti ga l , D .  
E .  K ratochv i l and D .  0 .  Beatty were ha l f- ti me 
teachers most of thei r careers , and W. E. Arno l d 
for sev era l years . L .  0 .  � ne and B .  L .  Brage 
were ori gi n a l l y  empl oyed pri mari l y  as teachers . 
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C ata l og date F acu l tt 
1 886- 92 Fost e r  
1 893 - 1 902 Chi l cott 
1 902-3 I I  Ho l m  
1 903-4 I I  Col e 
1 904- 5  I I  
1 905-6 Col e 
1 906- 7 II 
1 90 7-8 I I  
1 908-9 Wi  1 1  i s Bopp 
1 909- 1 0  II  Potter 
1 91 0- 1 1  II  Bur l i son  
1 9 1 1 - 1 2  Hume Hutton Champ l i n  
1 91 2- 1 3  II II  I I  
1 91 3- 1 4  II I I  
1 91 4 - 1 5  II  II  
1 9 1 5 - 1 6  
1 91 6- 1 7  
1 9 1 7 - 1 8  I I  
1 9 1 8- 1 9  II  
1 9 1 9-20 II  
1 920- 2 1  E v  an s 
1 92 1 -22 
1922-23  I I  
1 923-24 H a rdi e s  
1 924-25 I I  
1925-26  II  
1 926-27  
1 92 7 -28 
1 928-29 K l ages 
1 92 9-30 II  
1 930- 3 1  II 
1 93 1 -32 II 
1 93 2- 3 3  II 
1 933-34 II  
1 934- 3 5  II  
1 935-36  II  
1 936-37  Swen son 
1 937-38  II 
1 938-39 I I  
1 93 9-40 Puh r 
1 940-41 Grafi us  
1 94 1 -42 
1 942-43 II  
1 943-44 Worzel l a  
1 944-45 II 
1 94 5-46 
1 946-47 
1 94 7 -48 II  
On the ot her ha nd , Lyl e  A.  De rschei d ta ught 
o n l y  one g raduate course a year  duri n g  7 o f  hi ·s 
3 3  years  of se rv i c e .  J .  D .  Co l burn  taught an 
underg raduate co urse  fo r a few of hi s 21 yea rs  
a nd D .  G .  Kenefi c k  di d re l ati v e l y  l i tt l e  teac h­
i ng .  USDA empl oyees and ma na ge rs of Mobi l e  
F a rms , Seed Certi fi cati on  Se rv i ce  or Foundati on 
Seed Stock Di v i si on and sev era l  soi l s u rv ey i r­
ri gati on  and pe r fo rmance testi ng  personnel  se l ­
dom taught regu l a r c l asses . Thi s i nc l udes Ed­
g a r  J oy ,  G .  D .  John son , A.  0.  Syv erud , G .  Av ery , 
Members 
Bes l ey 
II 
Loomi s Woodwa rd 
I I  II 
Oak l and 
I I  S l oan Ri l l i n g ,  
Fowl d s  II  
II  
I I  II  
Wi n ri g ht 
II Bu shey Hoon 
Bus hey 
II 
II 
II La rson Fran zke 
I I  I I  I I  
I I  I I  I I  II 
II  II 
P u h r  II  
II  
II 
E ri ckson  
Arms 
I I  
Hehn 
I I  
I I  
Manke 
II 
Wi 1 1  i amson Shank  
R .  A.  C l i ne ,  L .  M.  Stah l er ,  R .  Greenwa l t ,  G .  W .  
E M on ,  A .  J .  K l i ngel hoet s ,  G .  Lee , R .  E .  Camp­
bel l ,  F .  Wi e r sma , H .  M. Vance , Q .  S. Ki n g s l ey ,  
L .  Wi 1 di n g ,  C .  Swan son , M. E .  Sanders , P .  B .  
Pri ce , H.  A.  Gei se , C .  D .  Dybi n g ,  Z .  F .  Lun d ,  
J .  J .  Bonnemann , T .  C .  0 1  son , J .  Dos l  and , C .  H .  
Chen , J . B .  Weber , C .  L .  Lay and R .  J .  Pol l mann . 
Geneal ogy of Posi ti ons  
The  names were arranged i n  the  l i st to show 
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t he geneo l ogy of sev eral posi ti ons . The pro­
g r am l eaders for ag ronomi c topi cs  were ag ri cu l ­
t uri sts  Fost er and Chi l cott unti l 1 905 .  Then 
the ti tl e of Ag ri cu l turi st wa s di sconti n ued and 
a department wi t h the word "Ag ronomy" i n  i t s  
ti tl e di d not exi st for 3 yea r s .  Assi stant Ag­
ronomi st J .  S .  Col e was i n  the Ag ri cu l ture De­
partment and few ag ronomi c cour ses  \\e re l i sted 
duri ng 1 905-6 to 1 907-8.  Sta rti ng i n  1 908-9 
Chi ef  i n  Ag ronomy Wi l l i s  and the successi v e  
depa rtment heads--Hume , Worzel l a ,  Fi ne , Moo re , 
K rueger and Horton--were the prog ram l eader .  
T he  posi ti on o f  soi l s  l eader and as si stant 
ag ronomy l eader wa s i n  the ha nds of J . V . Bopp , 
J . G .  Hutton and  L .  F. Pu h r .  Another posi ti on 
i n  soi l s  was he l d  successi v el y  by H. Loomi s ,  
A .  L .  Bu shey ,  L .  F .  Pu h r  and R .  Arms and was 
t hen vac ant fo r sev eral years . One posi ti on 
i n  crops traces through H.  B .  Potter ,  H. L .  
B u rl i so n ,  M. Champl i n , A.  T .  Ev an s ,  E .  W .  
Hardi es , K .  H .  W .  K l age s ,  S. P .  Swen son  and J .  
E .  Gra fi u s ;  another traces through C .  M. Wood­
wa rd ,  I .  S. Oa k l and ,  S. L .  Sl oan , M. Fowl d s  
and E .  L .  E ri c k son ; a nd Fran zke hel d a t� rd 
posi ti on i n  c rops . A si xth  posi ti on  wa s at 
ti mes hel d  by a soi l s  man--H . Ri l l i ng ,  G. 
Wi n ri ght and A. L .  Bu shey .  It was l ater  
fi l l ed by a c rops man . 
After the staff expansi on  duri ng  t he 1 940s 
and early 1950s the geneol ogy of sev eral crops 
posi ti ons can be ci ear ly  traced. J. E .  Grafi us  
was succeeded by D .  D .  Ha rpstead in  1 953 , R .  
Al brecht sen i n  1 962 a nd D .  L .  Reev es i n  1 970 . 
E .  R .  Hehn ' s posi ti on wa s fi l l ed by V .  A. Di rks 
i n  1 94 7  and  D .  G. Wel l s  i n  1 962 . 
C .  J .  Franzke ' s  res ponsi bi l i ti es i n  weed 
cont ro l , gras s ,  corn and so rghum breedi ng were 
di v i ded among four  posi t i ons . I n  weeds , i t  
was E. L .  E ri c k son i n  1 93 9 ,  L .  A. Derschei d i n  
1 946 , J .  St ri tzke  i n  1 965 and W .  E .  Arnol d i n  
1 970 .  J .  G. Ross became the grass  breeder i n  
1 94 7 .  K .  R .  Manke assumed responsi bi l i ty for 
corn breedi ng i n  1 944 fo l l owed by D .  B. Shank  
i n  1 94 7  and Z .  Wi cks  i n  1 980 , A. O. Lunden 
was the sorghum breede r from 1 964 u nti l 1 976 
when the proj ect was di sconti nued .  
E .  L .  E ri ckson ' s responsi bi l i ti e s  i n  the 
seed l aborato ry were as sumed by N. G. Patter­
son i n  1 944 , R .  C .  Ki nch i n  1 947  and A. O. 
Lu nden i n  1976 . Hi s work wi th al fa l fa was 
taken ov er by M. W .  Adams i n  1 94 7 fol l owed by 
M .  D .  Rumbaugh  i n  1 960 and  A .  A.  Boe i n  1 979 .  
Soi l s  posi ti ons a re not so  easi l y  t raced . 
After  J .  G .  Hutton di ed , L .  F .  Puh r  took cha rge 
of the soi l ferti l i ty work i n  1 940 and F .  C .  
Westi n became the soi l su rv ey l eader i n  1 947 . 
Westi n had sev eral assi stants l i sted i n  Chapter 
XXX . Though sev eral others l i sted i n  Chapter 
XXVI I I  were i nv o l v ed i n  soi l fe rti l i ty ,  Pu h r ' s  
posi ti on Wl S  not fi l l ed when he di ed i n  1 962 . 
The soi l ana lyst posi ti on hel d by H.  
Loomi s ,  A.  L .  Bushey ,  L .  F .  Puh r  and R.  Arms 
became a soi l testi ng posi ti on fi 1 1  ed by E. J .  
Wi l l i amson i n  1 947  and P .  L .  Carson i n  1 948.  
Sta ff Ti t l es 
The practi ce of usi ng di fferent ti t l es for 
members of research , teachi ng and Extensi on 
sta ff members seems to hav e sta rted before the 
turn of the century .  E. C .  Chi l cott was l i sted 
as Ag ri c u l turi st i n  Experi ment Stati on pub l i ca­
ti ons and P rofessor of Geol ogy and Ag ronomy i n  
sev era l cata l ogs  begi n ni ng i n  1897-8 .  After 
the Ag ronomy Department wa s estab l i shed as a 
teachi ng  department ( 1 908-9 ) ,  ag ronomi sts had 
research ti t l es of Assi stant i n  Ag ronomy ,  As­
si stant Ag ronomi st , Associ ate Ag ronomi st and 
Ag ronomi st whi ch were compa rab l e to teachi ng 
ti t l es of I n st ructor ,  Assi stant P rofessor ,  
Associ ate P rofessor and P rofessor of  Ag ronomy .  
Sta rti ng i n  1 920 Exten si on speci a l i st s had the 
ti t l es of Assi stant Exten si on Ag ronomi st , Asso­
ci ate Exten si on Ag ronomi st and Exten si on Ag ro­
nomi st . Duri ng the 1 950s these were changed to 
Extensi on Ag ronomi st I V ,  Exten si on Ag ronomi st 
I I I , Extensi on Ag ronomi st I I  and Exten si on Ag­
ronomi st I .  The same systems were used for 
Extensi on conserv ati oni st s and i n  the 1 950s and 
for Extensi on soi l s  speci a l i st s .  
Man l ey Champ l i n  he l d  three ti t l es from 1 91 7-
191 8--Associ ate P rofesso r ,  Agronomi st and Ex­
tensi on Farm C rops Speci a l i st ,  Ly l e  A. 
Derschei d from 1 960 to  1 963 a l so had the ti t l es 
of P rofessor of Ag ronomy , Ag ronomi st and Exten­
si on Ag ronomi st I .  
The Experi ment Stati on ti t l es were di scon­
ti n ued i n  the 1 960s and Exten si on ti t l es i n  
the l ate 1 970s . Now ev eryone ha s a professo­
ri a l  rank .  
SPEC IAL I ZATION I N  AGR ICULTURE 
Though the fi rst Col l ege cata l og l i  sted 
courses i n  ag ri cu l t ure ,  there wa s no one on 
the staff to teach them. Howev er , the second 
cata l og l i sted a cou rse i n  P racti ca l  Ag ri c u l ­
t u re and Luther Foster  a s  P rofessor o f  Ag ri ­
cu l ture , Horti c u l ture and Forest ry .  I t  
appears that the  fi rst courses i n  ag ri c u l tu re 
were probab ly  taught i n  1 886 . 
Wi t hi n a short ti me di fferent prog rams were 
l i sted for Ag ri cu l ture on the "Di v i si onal " or 
"Col l ege" l ev e l , but two decades pa ssed before 
there wa s any speci a l i zati on bel ow that l ev e l . 
Di v i si ona l  Speci a l i zati on 
At fi rst a l l of the ag ri cu l t ure student s  
took essenti a l l y  the same courses i n  P racti ca l  
Ag ri c u l ture .  Sta rti ng  i n  1 899 t here were 
th ree curri c u l a--P racti ca l  Ag ri cu l t ure ,  Sci en-
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ti fi c  Ag ri c u l t u re and Agri cu l t ura l  E ngi neeri ng  
( Cat 1 898- 9 } .  A sepa rate curri cu l um was i n­
c l uded for Agri cu l t ura l  Engi nee ri ng unti l 1 964 , 
but P racti c a l  Ag ri cul ture and Sci enti fi c Ag ri -
cu l ture  were soon combi ned as Ag ri cu l ture .  
Then i n  1 931 , curri cu l a were prov i ded for Tech­
n i ca l  Ag ri cu l ture and Sci enti fi c Ag ri c u l ture , 
but the l atter wa s agai n dropped for 1 3  years 
s ta rti ng i n  1 946-7 .  
S eparate curri cul a were l i sted fo r pre­
forestry from 1 938-9 to 1 93 9-40 and I nd ustri a l  
A rt s  from 1 938- 9  to  1 941 -2 .  Wi l d l i fe tech­
ni ques and con serv ati on wa s added i n  1 93 9-40 , 
Genera l Ag ri cu l t ure i n  1 945-6 and Ag ri cu l tural  
J ournal i sm i n  1 947-8.  A 2-yea r course i n  
J u ni o r  Col l ege was i nc l uded from 1 945-6 to 
1 949-50 and a curri cu l um i n  Bi ochemi stry wa s 
i nc l uded from 1 946-7 to 1 952-3 or  1 953-4 . 
After  al l these cha nges , there were sti 1 1  
fi v e  curri cu l a l i sted i n  1 955--Techni ca l  Ag­
ri cu l ture , Genera l  Agri cu l ture ,  Ag ri cu l t ura l  
E ngi nee ri ng , Wi l d l i fe Techn i ques and Conser­
v a ti on and Agri cu l tura l  J ourna l i sm (Cat 1 954-
5 ) .  Ag ri c ul ture Sci ence wa s added i n  1 959-
60 or  1 960-1 . 
The enti re system wa s changed i n  1 964 . A 
core curri cu l um was l i sted for a B . S .  degree 
i n  Agri cu l ture .  I n  addi ti on to  the  basi c pro­
gram there were Busi ness , Sci ence and P roduc­
ti on or Techni ca l  opti ons ( Cat 1 963-4 ) .  The 
Di v i si on of Ag ri c u l ture became the Col l ege of 
Agri cu l t ure and _ Bi o l ogi ca l  Sci ences i n  1 964 . 
I n  1 973 t here were three core curri c u l a for a 
B . S . degree i n  Ag ri cu l ture ,  Bi o l ogi ca l  Sci ence 
and Ag ri cu l t u ral  Sci ence . The basi c prog ram 
under ag ri c u l t u re conti n ued to i nc l ude  opti ons 
i n  Bu si ness , Sci e nce and P roducti on (Cat 1 972-
3 } . I n  1 9 74 a curri cu l um for an Env i ronmenta l  
Management maj or was added ( Cat 1 973-4 } .  The 
core curri cu l um fo r Ag ri cul t ura l  Sci ence was 
di s conti nued i n  1 975  (Cat 1 9 7 5-6 ) .  
Ag ri c u l tura l  G roups 
F rom 1 909 to 1 930  di fferent cu rri c u l a were 
s uggested for students who wi shed to speci a l ­
i ze i n  v ari ous phases of agri c u l t ure . Groups 
i n  agronomy , ani mal husband ry ,  dai ry husbandry 
and  ho rt i cul tu re were l i sted i n  ev ery cata l og 
duri ng the 20-year peri od.  Veteri nary was 
l i sted i n  1 909- 10  but di sconti n ued i n  a few 
yea r s .  
Agri cu l tura l  chemi st ry was i nc l uded from 
1 909- 1 0  to 1 91 2 - 3 .  P l ant patho l ogy and ag ri ­
cu l tura l  botany was added i n  1 909-10 but ag ri ­
cu l tura l  botany wa s dropped i n  1 91 2-3 . A g roup 
i n  techni ca l t rai ni ng was added i n  1 91 7-8 .  
Sev era l  groups we re added du ri ng t he  1 920s-­
ag ri cu l tu ral  educati on i n  1 920- 1 , fa rm econo­
mi cs  i n  1 923-4 a n d  farm machani cs  i n  1 926-7 . 
Majors and Mi nors 
Maj ors and mi nors i n  sev era l depa rtments 
were authori zed i n  1 93 1 . The 1 930- 1 cata l og 
stated : " P referab l y  duri ng  the sophomore yea r ,  
but not l ater than the begi nni ng o f  the j uni or  
year the student i s  requi red to  choose , under 
gui dance of the Dean of the Di v i si on and the 
heads of the departments concerned , a maj or 
and mi nor eac h  to consi st of subj ects  i n  one 
department or cl ose ly rel ated subj ects , the 
maj or of not l es s  than 24 c redi t hours nor 
more than 36  and the mi nor of not l es s  than 
15 c redi t hours abov e the freshman year . "  
Maj ors  and mi nors cou l d  be obtai ned i n  sev ­
era l fi el ds i n  Techni ca l  Ag ri c u l t ure and Agri ­
cu l ture-Sci ence . Maj or fi e l d s  i n  Techni ca l  
Ag ri c u l t ure i nc l uded Ag ri cu l tura l  Economi c s ,  
Ag ri cu l t ural  Educati on , Ag ronomy ( fi el d  
c rops ) ,  Ani mal Husbandry ,  Dai ry Manufacturi ng , 
Dai ry P roducti on , Farm Management ,  Fa rm 
Mechani c s ,  Horti c u l t ure ,  Ma rketi ng and Soi l s . 
Maj or fi el d s i n  Ag ri cu l t ure-Sci ence were 
Botany , Chemi stry ,  Entomo l ogy , Pol i ti ca l  
Sci enc e ,  R u ra l  J ourna l i sm and Zool ogy . Rura l  
Soci o l ogy wa s added a yea r  or two l ater .  
Mi nor fi e l d s  i n  Techni ca l  Agri c u l t ure were 
Pou l t ry Husbandry ,  Rural Soci o l ogy and Veteri ­
nary Sci ence , whi l e  mi nors i n  Ag ri cu l t ure­
Sci ence cou l d  be obtai ned i n  Bacteri o l ogy , 
Eng l i sh ,  Forei gn Languages , Mathemati c s  and 
P l ant Pathol ogy . Mi nors i n  ei ther program 
(Techni ca l  Agri c u l ture or Ag ri c u l t ure-Sci ence) 
cou l d  be obtai ned i n  any of the fi e l d s  l i sted 
as a major i n  that prog ram except the one cho­
sen for a maj or .  
The Ag ronomy Department offered maj ors i n  
Fi e l d  C rops and Soi l s  unti l 1 942 . On l y  one 
maj or ,  Ag ronomy ,  wa s offered from 1 942 u nti l 
1 950 . Then maj ors were offered i n  Ag ronomy ,  
C rops and Ag ronomy ,  Soi l s  unti l 1 963 when they 
were l i sted as Agronomy Maj o r ,  Crop Sci ence 
Opti on and Agronomy Majo r ,  Soi l Sci ence Opti on 
( Cat 1 962-3 ) .  Agronomy Maj o r ,  Techni ca l  
Opti on was i n sti tuted i n  1 963 and  renamed 
Agronomy Maj or ,  Producti on Opti on i n  1 968.  
After  the Agronomy Department and P l ant 
Pathol ogy Department were merged i n  1 969 , to 
form the P l ant Sci ence Department , a P l ant  
Sci ence Maj or was offered i n  t he  curri c u l um 
for Ag ri c u l t ure ,  and P l ant P athol ogy maj ors 
were offered i n  the curri cu l a for both Ag ri ­
cu l ture and Arts and Sci ences . The P l ant 
Sci ence Maj or i nc l uded a P roducti on Opti on , 
C rop Sci ence Opti on , I rri gati on Opti on , P l ant 
Pathol ogy Opti on and Soi l Sci ence Opti on (Cat 
1 969-70 } .  
Th ree years  l ater maj ors were offered i n  
Agronomy ,  Crop Sci ence , P l ant Pathol ogy and 
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Soi l Sci ence (Cat 1972-3 ) .  An I rM gati on 
Opti on i n  the Soi l Sci ence Maj or was offered 
from 1 972-3 to 1 9 76-8 .  
After  entomo l ogi sts were transferred to the 
P l ant Sci ence D epa rtment i n  1 979 , sev era l 
majors were offered i n  the Agri c u l ture curri ­
cu l um--Ag ronomy , C rop Sci ence , Entomol ogy , 
P l ant Patho l ogy and Soi l Sci ence. Under the 
curri c u l um for Arts and Sci ences , Maj ors were 
offered i n  Entomol ogy and P l ant Pathol ogy .  A 
Pest Management Major  was a l so offered (Cat 
1 980-2 ) .  
Adv anced Degrees 
I n  1 91 8  the cata l og stated "The deg ree of 
Maste r of Sci ence i s  conferred upon st udents 
who hav e recei v ed the deg ree Bache l or of 
Sci ence from thi s or some other  i n sti t uti on 
offeri ng an equi v a l ent course of study an d who 
i n  addi ti on , hav i ng  comp l eted a yea r of ad­
v anced work i n  resi dence i n  accordance � t h 
the regu l ati ons of the Col l ege.  Before be­
comi ng a candi date for thi s deg ree the stu­
dent ' s app 1 i cati on must be approv ed by the 
Commi ttee on Adv anced Deg rees i n  accordance 
wi th regu l ati ons whi c h  are i ssued i n  a speci a l  
bu l l eti n ,  copi es of whi c h  may be  secured from 
the  Regi strar"  (Cat 1 91 7-8 ) . 
Though dozens of M . S .  degrees had been con­
ferred pri or to 1 91 7 ,  a po l i cy to gov ern the 
granti ng of such degrees wa s not l ocated i n  
any prev i ous  cata l og s .  
Starti ng someti me pri or  to the mi d- 1 94 0s 
the requi rements fo r an M . S .  degree i nc l uded 
30 quarter hours  i n  the maj or and 1 5  i n  the 
mi nor  or rel ated fi e l d s .  Ten hou rs of the 
maj or cou l d be obt ai ned for the thesi s .  
"The Regents o f  Educati on authoM zed the 
South Dakota State Co l l ege to confer the 
Doctor of Phi l osophy. Va ri ous depa rtments 
or g roups of depa rtments i n  P l ant Sci ences , 
Ani ma 1 Sci enc es  and Soci a 1 Sci enc es � 1 1  i ni -
ti ate thi s prog ram of graduate study i n  
1 95 5-6 "  (Cat 1 954- 5 ) .  
The fi rst P h . D .  deg ree at SDSC wa s g ranted 
i n  Ag ronomy to A.  Earl Foster i n  1 959 . I n  
1 963-4 , the P l ant Sci ence degree wa s offered 
i n  not on l y  the Ag ronomy Depa rtment , but a 1 so 
Botany and P l ant P atho l ogy . I n  addi t i on , the 
Ag ronomy Depa rtment had a speci fi c deg ree for 
Ag ronomy . I n  1 967-8 ,  the P h . D .  i n  P l ant 
Sci ence di sappea red an d only speci fi c deg rees  
i n  Ag ronomy , Entomol ogy , and  P l ant Pathol ogy 
were av ai l ab l e .  The s ame was true i n  1 968- 9 ,  
b ut by 1 969- 70 , the same th ree we re offe red 
but no new app 1 i cants  we re bei ng accepted i n  
P l ant Pathol ogy . The same si t uati on hel d true 
i n  1 97 1 -2 . After 1 972-3 , on l y  the Ph . D . i n  
Agronomy wa s av ai 1 ab l e  ( Brage ) . 
AGRONOM IC  COURSES 
There were no agri c u l t ura l ly  t rai ned i n­
st ructors on the col l ege facu l ty i n  1884-5 .  
Howev er , the 1885-6 cata l og l i sted Luther 
Foster as P rofessor of Ag ri c u l ture , Horti ­
cu l t ure and Forestry and I .  H. Orcutt as 
P rofessor  of Nat u ra l  Sci ence .  P rofessor of 
Vete ri nary Sci ence was a v acant posi ti on (Cat . 
1885-6 ) .  
I n  1 887 -8 ,  C .  J .  Al l oway wa s l i sted as 
P rofessor  of  Veteri nary Sci ence and Charl es 
Keefer as P rofessor of Botany ( Cat 1 878-8 ) .  
Keffer was more i nterested i n  Horti c u l t u re and 
Thomas A.  Wi l l i ams became P rofessor of Botany 
i n  1 891 . 
Though the number of staff members had 
i nc reased the number of courses i n  the 1 887-8 
cata l og was l ower than i n  the prev i ous  yea r .  
P racti ca l  Agri cu l ture , C rops , Ti l l age , 
D ra� ng , etc .  wa s l i sted as a course for 1 886 
and Genera l  Ag ri c u l t ure was added i n  1892 . 
F rom that begi n ni ng the number of cou rses 
i nc reased to 44 i n  1 960 and 52 i n  1 9 70 , then 
decreased . 
I n  1892 "The second term of the juni or yea r  
( wa s )  gi v en to the study of soi l s ,  ferti l i zers , 
hi story and cu l ti v ati on of cereal crops , the 
v al ue of crop rotati ons ,  the most approv ed 
schemes of rota ti on , speci a 1 and 1 oca 1 crops , 
compa ri son of di fferent branches of ag ri c u l t ure 
a nd the general subj ect of farm economy i n­
c l udi ng the st ructure , sel ecti on and use of 
fa rm tool s and machi nery . " The i n st ructor was 
Luther Foster (Cat 1 89 1 -2 ) .  
After the fi rst yea r  the course was taught 
for 3 years to sophomores duri ng the spri ng 
and summer term s .  The col l ege cal endar  at 
that ti me i nc l uded a fa l l  term ,  a l ong � nter 
v acati on , and spri ng and summer terms .  
E l l e ry Channi ng Chi 1 cott rep l aced Foste r as 
P rofessor of P racti cal  Ag ri c u l t ure i n  1 89 3 .  
He ta ught General Ag ri cu l t ure whi ch was a 
course i n  the Ag ri cu l t ure Depa rtment . After 
1 898- 9 ,  i t  wa s descri bed as "Lectures by 
C hi l cott " (Cat 1 898-9 ) .  C� l cott l eft i n  
1 905 and General Ag ri c u l ture was taught by 
ani mal husbandmen J .  W .  Wi l son and H .  G .  
Ski nner . For  one yea r  ( 1 904-5 ) i t  wa s des­
cM bed as "How pl ants g row, prepa rati on of 
seedbed , cu 1 ti v ati on , ha rv esti ng marketi ng , 
etc . 11 • Then i t  was desc ri bed as Lectu res by 
Wi l son and Ski nner and di sconti nued around 
1 908 .  
I n  the  meanti me courses of i nterest to Ag­
ronomy were taught i n  other depa rtments .  I n  
the Botany Depa rtment , courses were taught i n  
Gene ral  Botany ,  Taxonomy,  Mycol ogy and E nto-
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mology . Williams was replaced by DeAlton Saun­
ders in 1895. Saunders added a course entitled 
Grasses and Seeds which was "a study of seeds 
of injurious plants , their means of distribu­
tion and destruction of same. Al so , a study of 
economic grasses , their distribution and struc­
ture" (Cat 1900- 1) .  Saunder ' s  successor , 
William A .  Wheeler , in 1904 changed the course 
to Grasses and Forage Crops--"A systematic 
study of grasses and legumes . Laboratory work 
upon plants used for forage" (Cat 1904-5) . 
Keffer was replaced by N. E .  Hansen in 
1895 . In 1898-9 Hansen added a course en­
titled Evolution of Plants which no doubt 
included information about agronomic crops . 
1897-8 1901-2 
Agron omy Courses 1898-1911 
The Department of Geology and Agronomy was 
formed in 1898 . E .  C .  Chilcott , Professor of 
Geology and Agronomy , taught all five courses 
in the department . He also taught General 
Agriculture (Cat 1898-9). 
Four years later the departmental name was 
changed to Geology , Agronomy and Agricultural 
Physics , and the title of the course Soil 
Physics was changed to Agricultural Physics . 
The staff included Professor Chilcott and 
Instructor Holm (Cat 1901-2) . A. B. Holm had 
been listed earlier by the Experiment Station 
as Assistant in Agricultural Physics . 
1905-6 1908-9 
1 .  Elementary Geology 1 .  Elementary Geology 1-2 Geology 1 .  
2 .  
3 .  
4 .  
5 .  
6 .  
7 .  
8 .  
9 .  
Farm Crops 
Farm Crops 
Farm Crops 
Soils 
Soils 
Geology 
2 .  Soi 1 Physics 2 .  Agr . Physics 
3 .  Soi 1 Fertility 3 .  Soil Fertility 
4. Geol ogy 4. Geology 
5 .  Agr . Experimentation 5 .  Agr. Experimentation* 
6 .  Farm Crops** 
7. Farm Mechanics** Farm Mechanics 
Farm Management 
Dai ry Lectures 
Invest . & Thesis 
Advanced CropsX 
Soi l sx 
*Discontinued in 1903-4 
**Added in 1903-4 
XAdded in 1909-10 
8 .  Mi nero logy** 
9 .  Meteorology** 
Holm was replaced by John S. Cole in 1903 . 
The next year Agricultural Experimentation was 
deleted and four courses were added (Cat 1903-
4) . As an undergraduate , Cole had served as 
Special Agent to the USDA in the Experiment 
Station since 1901. He graduated in 1903 and 
was named to the teaching staff .  
Farm Crops , taught by Cole , was described as 
"The cl assi fi cation , improvement , culture , har­
vesting , uses , history and geographical distri­
bution of crops . "  Laboratory work was "with 
grain grading , cleaning and testing and corn 
j udging ." 
Chilcott left in 1905 and Cole was the only 
instructor in the Department of Geology, Agro­
nomy and Agricultural Physics . 
The department ceased to exist in 1906 and 
t he courses formerly taught by the department 
were not offered . In its pl ace was the De­
partment of Geology . Professor Robert L .  
Slagle taught two courses in Geology to stu­
dents in General Science , Civil Engineering 
and the agronomy, animal husbandry and ho r­
ti culture groups in Agriculture (Cat 1905-6) . 
Slagle , who had been Professor of Chemistry 
at SDAC from 1895 to 1897 and President of 
10 . 
Soi l sx 
South Dakota School of Mines from 1899 to 
1905 , became President of South Dakota 
Agricultural College on January 1 ,  1906 
(K-53) . 
For 3 years the catalogs stated : " In 
offering the work of this (Geology) depart­
ment , two objects are sought . First , to 
give all candidates for a B .S .  degree a 
thorough understanding of the foundation 
principles of the subject . Second ,  to 
afford an opportunity for students desir­
ing to become specialists along any line 
of agriculture to make a thorough study 
of the soil (and) its relation to plant 
growth and crop production .  The basis 
of all the work is Physical Geography 
which is required as a preparatory study . 
Especial effort is made • • •  to acquaint 
them (students) with geological history , 
climatic conditions and natural resources 
of the state • • •  " 
During this period the college calendar 
was changed from the quarter to semester 
system . 
Cole left SDSC in 1908 and the new staff 
included Professor Clifford Willis and Instruc­
tors J .  V. Bopp and H . J .  Besley . Ten courses 
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were li sted i n  the Department of Agronomy 
(Cat 1908-9). The Department of Agronomy had 
been recogni zed by the Experi ment Stati on 
si nce 1903 (Ci r 123). Now i t  became a 
teachi ng department. 
"The ai m of the Agronomy Department (was) 
to gi ve the student some knowledge of the ori ­
g; n and formati on of the soi l , physi cal pro­
perti es of the soi l ,  supply of food to the 
growi ng plant , soi l moi sture , soi l tempera­
ture , ti llage , nutri ti on ,  capi llary and water 
holdi ng capaci ty of vari ous soi ls , the effect 
of mulchi ng and ti llage upon conservati on of 
moi sture. Also the classi fi cati ons , i mprove­
ments ,  culture , ha rv esti ng , uses , hi story and 
geographi cal descri pti on of crops" (Cat 
1908-9). 
One course of Farm Crops was requi red dur­
i ng the juni or year for students i n  agronomy , 
ani mal husbandry and horti culture and two 
courses were requi red of agronomy seni ors. 
Two courses of Soi ls, wi th prerequi si tes of 
physi cs and chemi stry , were taught to agronomy 
juni ors and horti culture seni ors ; and one 
course each i n  Farm Mechani cs and Farm Manage­
ment to seni ors i n  agronomy , ani mal husbandry 
and horti culture. Geology was requi red of 
seni ors i n  the three agri cultural groups and 
ci vi l engi neers and was an electi ve for Gen­
eral Sci ences. Other courses i ncluded Dai ry 
lectures and Investi gati ons and thesi s. Dai ry 
Lectures was a course i n  crops and soi ls 
taught to students i n  the creamery short 
course (Cat 1908-9). 
Two courses of Soi ls and Advanced Crops �re 
added for seni ors for 1910 and Farm Mechani cs 
became Farm Machi nery. The three Farm Crops 
courses became sophomore courses. Crop judgi ng 
was requi red , whi le forage crops and weeds and 
seeds were electi ves. 
The four Soi ls courses were i n  soi l genesi s ,  
soi l physi cs , soi l ferti li ty requi red for 
juni ors and advanced soi ls , an electi ve for 
seni ors. 
Geology , Farm Management and Thesi s were 
requi red of seni ors whi le Farm Machi nery and 
Advanced Farm Crops were electi ves for juni ors 
and seni ors , respecti vely (Cat 1909-10). 
The School Agri culture Bulleti n i n  July 
1909 descri bed the agronomy courses taught by 
J. V. Bopp i n  the newly establi shed School of 
Agri culture. 
"Farm Crops are studi ed throughout the fi rst 
year. Seed selecti on i s  the leadi ng branch of 
work. Very thorough trai ni ng i s  gi ven i n  the 
agronomy laboratory i n  score card study of 
wheat , oats ,  barley , rye , emmer , corn, grasses , 
clovers , alfalfas , etc." 
"Soi l & Ori gi n :  The student seeks ta- under­
stand the ori gi n of soi ls , thei r gradual form­
; ng and bri ngi ng i nto con di ti on for farmi ng 
purposes , thei r means of deteri orati on and 
i mprovement." 
" Land Management :  I n  the thi rd year the 
student studi es the sci ence and practi ce of 
land management ,  the problem of ferti li ty ,  
the pri nci ples and best systems of  rotati on 
of crops , the conservati on of soi l resources , 
the economi cs of crop producti on and the 
labor questi on." 
These course descri pti ons were not altered 
materi ally for more than a decade. 
Agronomy Courses 1912-1931 
Besley was replaced by Howard Loomi s i n  
1910 and Wi lli s and Bopp by Albert Nash Hume 
and Joseph Gladden Hutton i n  1911. Manley 
Champli n was added to the staff i n  1912. 
The number of courses was reduced to ten i n  
1912 and the number of credi t hours i ncreased 
for most crops courses. Farm Crops I (grai n 
judgi ng , seed testi ng ,  weeds) and Farm Crops 2 
(crop breedi ng) were requi red of sophomores. 
Soi l Phy� cs and Management 4 and Soi l Ferti li ­
ty 5 were requi red of juni ors and Advanced Crop 
Problems 3 was a speci al problems electi ve. 
Graduate courses were speci al problems courses . 
Dai ry Lectures was for the Creamery Short Cour­
se . Other courses , i ncludi ng Advanced Soi l 
Ferti li ty added i n  1913 , were electi ves mostly 
for seni ors (Cat 1911-2 and 1912-3). 
Another major change i n  course offeri ngs took 
place i n  1917--14 courses for undergraduates , 1 
for the Creamery Short Course , were li sted along 
wi th graduate courses (Cat 19167). Starti ng 3 
years later the names of i nstructors for each 
course were li sted. Hume taught Crop Breedi ng. 
Champli n taught Grai n and Root Crops , Fi eld 
Management , and Crop Inspecti on (Advanced Grai n 
and Root Crops) and assi sted Hume wi th Fi eld 
Crops , a problems course for advanced students .  
Fowlds taught Seed Inspecti on (Cat 1919-20). A. 
T. Evans took over Champli n ' s  courses i n  1921 
(Cat 1920-1). 
Hutton taught Earth Sci ence ; Geology and 
Earth Sci ence ; Meteorology. Alfred L. Bushey , 
who replaced Loomi s ,  taught Soi l Physi cs and 
Management ,  Soi l Ferti li ty and Irri gati on and 
Drai nage. They collaborated with Advanced Soi l 
Ferti li ty  and Advanced Soi l Physi cs (Cat 
1919-20). 
At thi s ti me the college calendar returned 
to the quarter system and several 4-hour cour­
ses were changed to 2-term , 3-hour courses. 
Fi eld Crops was changed to a 2-term 3-hour 
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course i n  1 920 and Soi l Ferti l i ty and Soi l 
Physi cs were rep l aced by Soi l Surv ey an d 
E xperi mental  Fi e l d  Obse rv ati ons ( Cat 1 91 9-
2 0 ) . Soi l Semi n a r  was added i n  1 923 {Cat 
1 922-3 ) .  
I n  1 93 1  when the system of maj ors and 
mi nors wa s i n sti tuted , the l i st of courses 
p rov i ded by the Agronomy Depa rtment under­
went another maj or rev i si on .  A new num­
beri ng system was used , courses were 
added , and they ....ere grouped under the 
headi ngs  of Fi el d Crops , Soi l s  and Earth 
Sci ences ( Cat 1 930-1 ) .  
1 91 1 -2 1 916-7 1 930-1 
1 .  Farm C rops { 5 )  F 1 .  Grai n & Root Crops (4 ) F Fi e l d  C rops 
2 .  Fa rm C rops ( 5 )  S 2 .  Crop Breedi ng  {3 ) S 
3 .  Adv . Fa rm C rops { 5- 1 0 )  3 .  Fi e l d Management (2 ) S 1 .  � el d  C rops ( 5 )  W 
20. Forage C rops { 3 )  S 4 .  Soi l P hysi cs  & Mgmt . ( 5 )  F 4 .  Forage Crops (4 )  S 
5 .  Soi l Ferti l i ty ( 5 )  S 5 .  Seed I n specti on {2 ) S 40 . Seed I n s pecti on { 3 }  F 
6 .  Adv . Soi l P hys . *  (5 ) F 6 .  Fi e l d  C rops {4-8 ) 41 . Crop Path ; C rop I n spect . { 3 )  
7 .  Adv . Soi l Fert . *  ( 5 )  S 7 .  Crop I n specti on ( 2 )  S 42 . Crop Breedi ng { 3 )  W 
8 .  Dai ry Lectu res  8 .  Soi l Physi c s  & Mgmt .  ( 4 )  S** 60 . Crop Ecol ogy { 3 )  F 
6l abc Crop P robl ems { 3 )  FWS 
62 . Exp .  Fi e l d Observ ati ons 
9 .  Ea rth Sci ; Geol ogy ( 5 )  F 9 .  Soi l Ferti l i ty ( 4 )  S** 
1 0 .  Ea rt h Sci ; Meteorol ogy { 3 }  s 10 . Adv . Soi l Physi cs ( 4 )  F 
Graduate Cou rses 1 1 . Adv . Soi l Fert . ( 4 )  S 
Adv . Soi l Ferti l i ty* 1 2 .  I rri g .  & D rai nage (2 ) S Soi l s 
1 3 .  Ea rth Sci ; Geol ogy ( 5 )  F 
1 4 .  Ea rth Sci ; Meteorol ogy { 3 -5 ) 50abc Soi l s  ( 4 )  FWS 
1 5 .  Fi e l d  C rops (Dai ry ) h 70 Adv . Soi l Physi c s  (4 } *** 
Graduate Courses h 70  Adv . Soi l Ferti l i ty { 4 ) *** 
h 72 I rri g .  & D rai nage { 3 } *** 
*Added i n  1 91 2-3  
**Del eted i n  1 920-1 
***Taken by arrangement wi th i n st ructor 
Agronomy Courses 1 930- 1 955 
The second maj or  rev i si on i n  2 years occur­
red i n  1 932 . Courses were sti l l  di v i ded i nto 
three g roups to more or l ess coi nci de  wi th the 
maj ors i n  Ag ronomy ( Fi e l d  C rops ) and Soi l s  
that were authori zed (Cat 1 932-3 ) .  Fi v e  
yea rs l ater C rops Semi nar  1 6 l abc ( 1 ) FWS and 
Soi l Conserv ati on  Methods 1 58 { 3 }  were added 
and two courses were changed . E l ements  of 
Geol ogy 30 {4 } S repl aced Geol ogy 7 1  and Geo­
l ogy 1 71 ( 5 )  S repl aced Hi stori ca l  Geol ogy 1 71 
( Cat 1 937-8 ) . Thi s i s  the l i st of cou rses 
that appea red i n  t he cata l og when we en ro l l ed 
at SDSC i n  1 939 .  Howev e r ,  the l i st we remem­
ber was that of 1 939-40 . 
I n  1 942 f reshman and sophomores were grouped 
i nto the Juni or  Col l ege whi l e  upper cl assmen 
were i n  the Seni o r  Col l ege .  Courses i n  each  
g roup ( Fa rm C rops , Soi l s  a nd  E a rth  Sci ence s )  
were further subdi v i ded for Juni or  Col l ege and 
Seni o r  Col l ege .  G rai n Crops and C rop  Ecol ogy 
were di sconti n ued ; Seed Technol ogy repl aced 
Seed I n s pecti on and Soi l s  1 5l abc became Soi l s  
h 73 Soi l Surv eyi ng ( 2 )  S 
h 74 Soi l Fi e l d  Tri p ( 3 )  
h 7 5  Soi l s  Semi nar  ( 1 ) 
E a rth Sci ences 
1 .  Physi og raphy ( 4 )  S 
5 1 .  Geo l ogy ( 5 )  S 
52 . Meterol ogy ( 4 )  F 
53 . Physi ca l  Geog raphy ( 4 )  W 
25ab i n  the J uni or  Col l ege and Soi l s  1 51 i n  
Seni or  Col l ege .  C rops and Soi l s  Semi nars were 
combi ned under Ag ronomy Semi nar  and sepa rate 
maj ors of Fi e l d  Crops and Soi l s  were repl aced 
wi th a major i n  Ag ronomy ( Cat 1 94 1 -2 ) .  
The l i st of courses was rev i sect agai n i n  
1 946 .  I t  was no  l onger di v i ded i nto groups fo r 
Fi e l d  C rops , Soi l s  and Ea rth Sci ences , but wa s 
di v i ded for J uni or  Col l eg e ,  Seni or  Col l ege and 
Adv anced Students  ( most l y  graduate students {Cat 
1 945-6 ) .  Under the l eadershi p of Wal l ace W .  
Worze l l a ,  who became Head of  Ag ronomy i n  1 943 , 
the soi l s  and crops courses were i nteg rated for 
a si ng l e department and a si ng l e maj or .  
In  1 947  C rop P roducti on 1 ( 5 )  F was changed 
to a 2-qu a rter course Crop P roducti on l a b  { 3 )  
FW ( Cat 1 946-7 ) .  Separati on of courses fo r 
Juni or Col l ege and Seni or  Col l ege wa s di scon­
ti n ued i n  1 948 when thi s system was dropped 
{ Cat 1 947-8 ) .  
As sta ff si ze en l arged i n  the l ate 1 940s 
and ea r ly  1 950s the number of courses offered 
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i n c reased . I rri gati o n ,  Crops and Soi l s  P ro­
ducti on 1 70 (3 ) W and Adv anced P l ant Geneti cs  
206 (3 ) were added i n  1 949 .  Meteorol ogy was 
di sconti nued and Geo l ogy wa s dropped for one 
year (Cat 1 948-9 ) .  
Through two maj ors ( Ag ronomy , Crops Maj or 
and Agronomy ,  Soi l s  Major ) were obtai nab l e i n  
1 950 there was no major change i n  the l i st of 
courses . Sev eral courses were renumbered and 
they were reg rouped . Courses wi th numbers 1 
1932-3 1 939-40 
Fi e l d C rops Fi e l d  C rops 
to 49  were i n  the Lower Di v i si on ,  whi l e  num­
bers of 50 t o  99 were i n  the U pper Di v i si on 
and 200 n umbers were i n  the G raduate Di v i si on .  
G rai n G radi ng and I den ti fi cati on 3 8  (3 ) S ,  Cy­
togeneti c s  of Fi e l d  C rops 207 (3 ) S and Methods 
of Soi l Resea rch 2 1 5  (3 ) S were added i n  1 959 .  
C rop Judgi ng  52 ( 2 ) FS  wa s changed to  a 3-hour 
spri ng qua rter course and Resea rch i n  Agronomy 
299 was changed to Thesi s i n  Agronomy 299 
( Cat 1 949-50 ) . General Physi ca l  Geog raphy 
was dropped i n  1 951 (Cat 1 950-1 ) .  
1 945-6 
J u ni or Co l l ege 
1 Fi e l d  C rops ( 5 ) W 
20 Fo rage C rops ( 3 )  S 
40 Seed I n specti on ( 3 ) F 
1 Fi e l d  C rops ( 4 ) W 
20 Forage C rops ( 3 )  S 
30 Grai n Crops ( 3 ) S 
1 C rop P roducti on ( 5 )  W 
25ab Soi l s  ( 3 )  FW 
30 Seed s & Weed s ( 3 ) F 
41 C rop Pat h .  & I n sp .  ( 3 ) F 
142a C rop Breedi ng (3 ) F 
142b C rop Breedi ng ( 3 )  W 
142c C rop Breedi ng ( 3 )  S 
1 60 C rop Ecol ogy ( 3 )  W 
261 C rop P rob .  & Res . ( 3 ) * 
Soi 1 s 
1 5 1 abc Soi l s  ( 4 ) FWS 
1 52abc Adv . Soi l s  (4 ) FWS 
1 53 I rri g.  & D rai n ( 3 ) *  
40 Seed I n specti on (3 ) F 
142a C rop Breedi ng I ( 3 )  F 
142b C rop Breedi ng I I  ( 3 ) W 
142c C rop Breedi ng  I I I  ( 3 )  S 
1 60 C rop Ecol ogy ( 3 )  S 
1 61 abc C rop Semi nar  ( 1 ) FWS 
201 Bi ometry ( 3 )  F 
261 C rop P rob.  & Res . ( 3 )  * 
Soi 1 s 
1 5l abc Soi l s  ( 4 )  FWS 
1 52abc Adv . Soi l s  (4 ) FWS 1 54 Great Soi l G roups ( 3 ) * 
1 55 Soi l S u r .  & Land C l ass 
1 56 Soi l s  � el d  T M ps ( 3 ) *  
1 57abc Soi l s  Semi nar  ( 1 ) FWS 
251 Soi l s  Resea rch ( 1 2-20 ) * 
( 2 ) * 1 54 Great Soi l G roups ( 3 ) * 
1 55 Soi 1 S u rv ey & C l  ass  ( 2 ) *  
1 56 Soi l s  � e l d  T M ps ( 3 ) * 
157abc Soi l s  Semi nar  ( 1 ) FWS 
E a rth Sci ences 
71 Geo 1 ogy ( 4 ) S 
1 71 Hi stori ca l  Geol . ( 5 )  S 
1 72 Meteorol ogy ( 4 ) W 
271  C l i matol ogy ( 3 )  S 
272 Phys . Geography ( 5 ) F 
251 Soi l s  Research ( 1 2-20 ) *  
E a rth  Sci ences 
171 Geol ogy ( 5 )  S 
1 72 Meteoro l ogy ( 4 ) W 
1 75 Phys . Geog raphy ( 5 ) F 
*Taken by arrangement wi th i n st ructor 
Seni or Co l l ege 
50 Seed Technol ogy ( 3 ) W 
55 Grai n Crops ( 3 ) W 
58 C rop J udgi ng ( 2 )  F 
74 Soi l Mgmt . & Fert . ( 3 ) F 
75 Soi l P rob . on D ry l and (2 ) S 
78 Soi l Conserv ati on (3 ) S 
142 P l ant Breedi ng (3 ) S 
1 50 Lab Met h .  Soi l I nv e s .  ( 4 ) S 
1 60 Soi 1 S u rv ey ( 2 ) S 
162 Range & P a sture (3 ) S 
1 7 1 Geo l ogy ( 4 ) S 
1 72 Soi l P hysi c s  ( 3 ) W 
180 Crop Ecol ol ogy ( 2 ) W 
181 Meteo rol ogy ( 3 ) W 
182 Bi omet ry ( 3 )  S 
1 90 C rop P rod .  Prob . ( 2 )  W 
1 91 Gen . Phys . Geog . ( 5 ) F 
1 92 Soi l P robl ems ( 2 ) W 
199abc Ag ronomy Semi n a r  ( 1 ) FWS 
Adv anced Students 
205 Adv . Crop Breed . ( 3 ) * 
2 10  Adv . C rop P rod . ( 3 ) *  
220 Adv . Soi 1 P rob . ( 3 ) * 
230 Adv . Soi l Fert . ( 3 ) * 
290 Res . i n  Ag ron . ( 2 -5 ) *  
Agronomy Courses i n  1 955-1 979 
The course l i st wa s rev i sed agai n i n  1 95 5 .  
About a dozen courses were added i n  the G ra­
duate Di v i si on to prepare for the P h . D .  degree 
prog ram that wou l d  sta rt i n  1 955-6 (Cat 
1 954-5 ) .  
to the U pper Di v i si on ( Cat 1 956-7 ) .  The next 
yea r Crop P roducti on P robl ems 1 90-1 91 was 
added for the U pper Di v i si on and Range and 
Past u re Man agement was renamed Pasture Manage­
ment ( Cat 1 95 7-8 ) .  I n  1 960 C rop J udgi ng and 
Soi l Morphol ogy were di sconti n ued ; and P ri nci ­
pl es  of P l ant Breedi ng became Adv anced P l ant 
B reedi ng (Cat 1 959-60 ) . 
Sev eral  other changes occurred duri ng the 
next decade .  P ri nci p l es of P l ant Geneti c s  wa s 
renamed Adv anced P l ant Geneti cs  i n  1 95 7  and a 
Soi l Mi neral ogy number was changed from 2 84 to  
1 84 whi ch mov ed i t  from the  G raduate Di  v i  s i  on 
Changi ng  the col l ege cal endar  from qua rters 
to semesters necessi tated another rev i si on i n  
1 964 . Lower  Di v i si on and U pper Di v i si on cour­
ses were grouped i n  the Undergraduate Di v i si on 
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and a new numbering system was instituted . 
Courses with numbers in the 100s were normally 
taken by freshmen, 200s by sophomores, 300s by 
juniors and 400s by seniors . Courses in the 
600s  and 700s were for graduate students, but 
seniors could enroll in those wi th a 600 
number (Cat 1963-4) . 
Physiology and Control to 663 (Cat 1967-8) . 
When the Agronomy and Plant Pathology De­
partments were merged into the Plant Science 
Department, the list of courses for the new 
department included 34 courses from Agronomy 
and 18 f rom Plant Pathology (Cat 1969-70) . 
I n  1968 the course numbers were changed for 
two courses--Biometry to 614 and Advanced Weed 
The merger was so sudden that there was not 
enough time to reorganize the list of courses . 
It  was done, however, in 1971 . By consoli-
1954-5 
Lower Di vision 
1-2 C rop Breeding (3) FW 
25-26 Soils (3) FW  
30 Weed Control (3) F 
38 Grain G rad . & I dent . ( 3) S 
Upper Division 
50 Seed Technology ( 3) S 
52 Crop Judging (3) F 
55 Grain Crops (3) S 
56 Forage Crops (3) W 
57 Soil Conservation (3) S 
58 Soil Mgmt . & Fert . (3) S 
75 Soil Prob . on D ryland (2) *  
142 Plant Breeding (3) W 
150 Lab . Meth . & Soil I nv .  (4) * 
152 Class . & Gen . of Soils (3) 
160 Soil Survey (3) S 
162 Range & Past . Mgmt . (3) S 
170 I rrig. Crop & Soil Pract . 
171 Geology ( 3) S 
172 Soil Physics (3) W 
180 Crop Ecology (2) S 
182 Biometry ( 3) W 
190-1 Crop Prod . Prob . (2) FW 
192-3 Soil Prob . (2) FW 
197-9 Agron . Seminar (1) FWS 
G raduate Di vision 
205 Pri n. of Plant Breed . (3) 
206 Adv . Plant Gen . (3) 
207 Cytogen . of Crops (3) 
210-1 Adv . Crop P rod . ( 3) F 
215 Metho. in Soil Res . (3) S 
220 Adv . Soil Prob . (3  )* 
230 Adv . Soil Test (3)* 
235 Cytology ( 3) *  
240 Adv . Weed Control (3) W* 
250 Adv . Soil Physics (3)* 
255 Soil Colloids (3) * 
272 Adv . Soil Morph . & Gen (3) 
275 Res Meth . in Agron . (3) W 
280 Adv . Crop Prob . (3)* 
282 Stat . Theory in Biol . (3) 
284 Soil Mineralogy (3) 
296-8 Seminar (1) 
299 Thesis in Agron. ( 7-10) 
1963-4 
Undergraduate Courses 
103 C rop Production (3) FS 
213 Soils (3) FS 
233 Weed Control (3) F 
243 Geology ( 3) S 
303 Seed Technology ( 3) S 
312 Seed Prod & Process .  ( 2) F 
313 Forage Crops & Pastures ( 3) 
323 Soil Mgmt . & Fert . ( 3) F 
343 Grain Crops (3) F 
372 Soil Conservation (2) F 
414 Soil Genesis, Class .  & Sur .  
422 Crop Breeding (2) F 
432 Crop Ecol . & Phys . (2) S 
443 Soil Chemistry (3) F 
452 Soil Physics ( 2) S 
462 Soil Morphology (2) S 
483 I r rig, Crops & Soil Pract . 
490 C rops & Soils Prob . (1-2) 
491 Seminar (1) FS 
G raduate Courses 
613 Biometry ( 3) F 
633 Adv . Genetics (3) F 
672 Soil Mineralogy (2) F 
703 Cytology (3) S 
713 Cytogenetics (3) S 
723 Adv . Plant Breed . (3) S 
742 Adv . Soil Fert . (2) S 
743 Adv . Soil Physics (3) F 
753 Adv . Soi l Chem. ( 3) S 
763 Adv . Weed Phys . etc (3) F 
772 Adv . Soil Morph . etc . (2) S 
773 Design & Anal . of Exp . ( 3) 
780 Adv . Soil Prob . ( 1  or 2) 
781 Agron . Seminar (1) FS 
790 Thesi s 
1970-1 
Undergraduate Courses 
103 Crop Production (3) FS 
113 Soils (3) FS 
223 Pri n .  of Pl . Path . I (3) F 
233 Weed Control (3) F 
234 Geology (3) S 
303 Seed & G rain Tech . ( 3) S 
310 Soil Morph . Gen . & Class . (3) 
312 Grain & Seed Prod . & P roc . 
313 Forage Crops & Pastures (3) F 
323 Soil Fert . & Fertilizer (3) F 
333 Pri n .  of Pl . Path . I I  (3) S 
352 Phys . Environ . of Soil & Pl . 
372 Cons . & Mgmt . of Soil (2) F 
412 Soil Chemistry (2) S 
443 Plant Breeding (3) F 
453 Mycology (3) F 
483 I rrig--Crop & Soil Pract . (3) 
490 Special Problems (1 or 2) 
491 Seminar (1) FS 
Graduate Courses 
604 Adv . Pl. Path . I (4) F 
613 Adv . Pl . Path . I I  (3) S 
614 Biometry (4) F 
643 Phys . Prop . of Soils (3) F 
654 Chem. Prop . of Soils (4) F 
663 Envron . & Phys . Aspects of 
Crop Prod . ( 3 ) F 
673 Adv . Gen . & Cytogen . (3) S 
700 Special Topics (1-6) 
780 Adv . Spec . Prob . (1 or 2) 
781 Pl . Sci . Semina r  ( 1) FS 
790 Thesi s 
*Course taken by arrangement wi th instructor 
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dating numerous courses, the list was reduced 
to 30 even though two courses concerning phy­
sical and environmental effects on soils and 
crops were added (Cat 1970-1). The next year 
Soil Chemistry 412 (2) S and Advanced Plant 
Pathology I 604 (4 ) F were added (Cat 
1971-2). 
Biometry was transferred to another depart­
ment in 1975. Thesis Ph.D. 890 w as added in 
Plant Science and Thesis 790 became Thesis 
M.S. 790 (Cat 1974-5). Several course numbers 
were changed in 1976. Plant Breeding was 
changed to 433 and all 600 numbers also car­
ried the corresponding 500 number. For exam­
ple, course 604 was now 504-604 (Cat 1975-6). 
The course number for Geology was changed from 
234 to 243. 
Five courses were added in 1979--Field 
Application of Pesticides (3) S, Crop Judging 
320 (1 or 2) FS, Soil J udging 321 (1) FS, 
Environment and Plant Health 322 (2) S and 
I nternship in Plant Science 472 (1-12) (Cat 
1978-80). 
Also in 1979 entomologists were transferred 
to the Plant Science Department. Several gra­
duate courses and 15 undergraduate courses 
were added to those of the Plant Science De­
partment. However, they were not integrated 
with previous courses, because all courses 
were grouped for the five majors--Agronomy, 
Crop Science, Entomology, Plant P athology and 
Soil Science (Cat 1978-80). 
CURRICULA 
The curriculum varied wi th the number of 
available courses which was dependent on the 
number and expertise of the faculty. 
When the College opened on September 24, 
1884, there were four professors. President 
George Lilly, who was supposed to teach Mathe­
matics and Engineering, and Wi 1 1  i am P hi 1 1  i ps, 
Professor of Literature and Science of Lan­
guages, were paid for their services. Two 
others who donated their time were C. A. 
Kelsey, a local physician, who ta ught Natural 
Sciences and "Professor" P arker who taught 
vocal music (S-13). 
The first catalog listed four courses of 
study--Agriculture, General Scentific courses, 
General Engineering and Mechanical Engineering. 
Under Agriculture were included such topics as 
fertility, field crops, ti 1 1  age and soils. The 
student was expected to write a thesis as part 
of the B.S. requirement (Brage). 
I t  al so stated : " Post- graduate courses wi 1 1  
be arranged in the higher subjects ; on com­
pleting the courses, the higher degree wi 1 1  be 
given" (Brage) .  
The program in Agriculture led to the 
degree Bachelor of Scientific Agriculture for 
Young Men. The candidates had to be at least 
14 years old and pass exams in all primary 
areas such as arithmetic, English and so forth 
(Brage). 
I f  a student did not meet these qualific­
ations, the college had a preparatory depart­
ment av ai lab le to them. "To enter the pre­
paratory department, the student must be no 
less than 12 years of age and be able to in­
telligently render specimens of the grade of 
Swinton ' s  Fifth Reader and Speaker, to spell 
ordinary words ,0f the fifth grade reader ..- to 
read and wri te numbers wi th ease and faci l i ty, 
and must be thoroughly acquainted with the 
four fundamentals of Arithmetic : addition, 
subtraction, multiplication, division. Stu­
dents attending preparatory school and after 
passing accreditable examinations in it ' s  stu­
dies wi 1 1  be entitled to admittance to the 
college" (Brage). 
Tuition was free to South Dakota students 
and $8.00 a year for out of state students. 
Board and room was available in private homes 
and ranged from $3.50 to $4.00 per week 
(Brage). 
Though there were no teachers for agricul­
ture, the first catalog written late in the 
year stated : "The student in Ag ri cu ltu r� gives 
most of his time to Agriculture, Geology, 
Botany and Farm Work." Lengthy descriptions 
were given for courses entitled Agriculture, 
Horticulture, Forestry, Landscape Gardening, 
Veterinary Science, Natural Science (botany, 
elementary chemistry, analytical chemistry, 
minerology, geology and zoology) and Agricul­
tural Chemistry. 
1886-1898 
The course in Agriculture leading to a 
degree in Scientific Agriculture was designed 
"to furnish a broad and thoroughly practical 
education to fit young men for all pursuits of 
life. Its special object • • •  a thorough pre­
paration in the various agricultural i ndus­
tM es, giving practital knowledge in ag M cul­
ture, horticulture, forestry, landscape gar­
neni ng, farm superintending, farm economy, 
dairying, stock breeding, cattle feeding and 
veterinary science (Cat 1885-6). 
The preservation of health and the cultiva­
tion of a taste for agricultural pursuits were 
two important objects. To accomplish the ob­
jects of this institution, it was e.i ident that 
the student must not, in aqui ring a sci enti fi c 
education, lose either the abi l i ty or the di s­
posi Li on to labor on the farm. I f  the farmers 
were to be educated they must be educated on 
the farm itself. The college would afford its 
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students the benefits of daily labor, suffi­
cient for experimental purposes, and to foster 
a taste for agricultural pursuits. Labor in 
which the work done accrued to the benefit of 
the college and not to the benefit of the stu­
dent, such as a 1 1  operations in the workshop, 
garden, upon the farm and elsewhere, was cre­
dited to the student to help pay his expenses 
( Cat 1885-6). 
The College Farm consisted of 80 acres of 
excellent land, all of which was broken and a 
part in cultivation. All of the farm would 
not be in good working condition for experi­
mental work for the promotion of agriculture 
and ho rti culture unti l the spri ng of 1886, at 
which time, actual work would be commenced 
under the direction of the Professor of 
Agriculture (Cat 1885-6). 
In  1886, when there was a Professor of Ag­
riculture and a Professor of Natural Sciences 
on the staff, the agricultural curriculum 
during the freshman year included History, 
Description and Practical Management of Live­
stock for 2 hours a week during the fall term, 
Practical Agriculture, Crops, Tillage, Draw­
ing, etc. for 2 hours each week of the winter 
term and three 2-hour courses in Practical 
Horticulture, Dairying and Elementary Botany 
during the spring term. 
The next year they would take Botany (2 
hours), Chemistry (3 hours) and Laboratory 
Chemistry (2  hours) each term as well as 
Horticulture {2 hours) during the fall, and 
Entomology (2  hours) during the winter and 
spring. 
When they reached the junior year they 
would be expected to take 2-hour fall-term 
courses of Stock Feeding, Horticulture, Chem­
istry Laboratory Work, and Land Surveying ; 
winter-term courses of Stock Feeding (2 hours), 
Agricultural Chemi stry (2  hours), Entomology 
(5  hours) ; and spring term courses of Horti­
culture (3 hours), Landscape Gardening (1 
hour) and Zoology (5 hours). 
Senior courses included Grasses, Forage 
Plants and Manures (3 hours), Veterinary 
Sciences (3 hours) and Geology and Mineralogy 
(5 hours) during the fall ; Veterinary Sciences 
(5  hours) during the winter ; and Experimental 
Agriculture (5 hours) during the last term 
{Cat 1886-7). 
The agricultural staff was doubled in 1887-
8 with the addition of a veterinarian and a 
botanist-horticulturist, but the number of 
courses in the catalog was reduced to a more 
realistic number. They included one quarter 
each of botany and Agriculture for freshmen ; 
botany and horticulture for sophomores ; two 
courses each in chemistry and geology, one 
course each in entomology, horticulture, stock 
feeding, agriculture and forestry for juniors ; 
and one course each in landscape gardening, 
stock breeding and dairying, geology, practical 
forestry, laboratory work in entomology and 
two courses in veterinary science for seniors 
(Cat 1887.8). 
The typical degree in agriculture in the 
1890s included 6 courses in mathematics, 7 in 
English, 6 in basic and applied chemistry, 2 
in military, 4 in basic and applied physics, 
6 in biological areas, 6 in social science, 
1 in entomology, 1 in soil ferti l i ty, 4 i n 
animal sciences, and others in various areas 
(Brage). 
As stated in the 1894 catalog, the expenses 
for study need not exceed $120 per year and it 
was also mentioned that many students could 
earn as much as $2.00 a week during the work 
season (Brage). 
A year later it was stated that "the labor 
done by students was of two kinds, educational 
and paid. All labor done in the shops, on the 
fa rm, in the garden or laboratories for the 
sake of learning was educational and not paid 
for. 
"Students who wished to work for pay were 
to register at the president 's office at the 
beginning of the term The usual hours 
were from 3 to 5 p.m. The regular rate of 
wages was 10 cents an hour (Cat 1894-5). 
"A large amount of remunerative labor was 
available in the Experiment Station during 
the spring, summer and fall. Many students 
were able to earn nearly enough to pay their 
board." 
By the arrangement of the college calendar 
into fall , spri ng and summer terms it was 
stated that a student could work his way 
through college wi th the aid of what he could 
earn during term time and what he could earn 
teaching school during the long wi nter vacation 
from November 5 to February 21 (Cat 1894-5). 
Tuition and incidental expenses were listed 
as $3.00 per term, board and room $3.00 to 
$3.50 per week and text books at cost. 
1900-1930 
In 1899 the schedule for practical agri­
culture indicated that Freshmen took two cour­
ses each in Chemistry, Geometry, Botany and 
Advanced Rhetoric ; one course each in Organic 
Chemistry, Trigonometry, Horticulture and 
American Literature ; and a year of Military .  
Sophomores took Soil Physics, Elementary 
Geology in the fall ; Botany, Chemistry of Food 
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and Shakespeare in the winter ; Entomology and 
Advanced Physiology in the spring ; fall and 
winter courses of General History and a year 
of Military. 
Junior courses included Advanced Geology, 
Agricultural Chemistry and Theories of Horti­
culture in the fall ; American History, Stock 
Feeding and either Soil Fertility or Evolu­
tion of Plants in the winter ; Stock Feeding, 
Astronomy, and Forestry or Landscape Gar­
dening in the spring ; and Oratory all three 
terms. 
Seniors had courses in Constitutional Law, 
Elementary Psycology and Veterinary Medicine 
during the fall term; Agricultural Experi­
ments, Economic Theory and Equipment for 
Stock Farms the second term ;  and Bacterio­
logy, General Agriculture, Horticultural 
ExpeM mentation and Ethics in the spM ng 
(Cat 1898-9). 
During the first year of the Agronomy 
Department the curriculum included two 
semesters each of Rhetoric and Military 
and one semester each of Plane Geometry, 
Stock Judging, Land Surveying and Breeds 
of Livestock. Sophomore courses included 
two semesters each of General Botany, 
General Zoology and Physiology, and Mili­
tary and one semester each of Quantitative 
Chemistry, AgM cultural Chemistry and 
Genetics . French and German were listed 
as electives for both freshmen and 
sophomores. 
Juniors had two semesters of Structures 
and Styles and one semester each of Medevial 
History, Psycology, General Physics, Modern 
History and Ethics. Those in the Agronomy 
group had two semesters of Soils and one 
of Farm Crops. 
Seniors in the Agronomy group studied 
Political Economy, Geology, Advanced Botany, 
Stock Feeding and Farm Crops the first semes­
ter and Sociology, Farm Management, Farm 
Mechanics, Entomology and a third course 
in Farm Crops during the spring semester 
(Cat 1908-9). 
In 1924 the Agriculture Division and 
General Science Division were organized 
(Cat 1923-4). The divisions of Engineer­
ing, Home Economics and Pharmacy were 
added the next year (Cat 1924-5). 
Freshmen then took three quarters of 
Rhetoric, Military and Inorganic Chemistry ; 
two courses of General Botany and General 
Survey ; Stock Judging in the fall, Grain 
and Root Crops in the winter ; and Farm 
Dairying and Mathematics in the spring 
for a total of 51 h ours. 
Sophomores took three quarters of American 
Literature, Military and Extemporaneous 
Speaking ; fall and winter courses of General 
Zoology ; fall courses of Elementary Organic 
Chemistry, General Poultry, and General 
Horticulture ; Winter courses of Quantitative 
Analysis, Veterinary Anatomy and Physiology 
and General Bactereology ; spring courses of 
U.S. History and Farm Mechanics ; and three 
hours of electives in the spring for a total 
of 50 credit hours. 
Agronomy juniors were scheduled to take 
three quarters of Soils ; winter and spring 
courses of Crop Breeding ; fall courses of Seed 
Inspection, General Economics ; spring courses 
of General Entomology and Agricultural Econo­
mics ; and 15 hours of electives for a total of 
51 credit hous. 
The curriculum for seniors included Animal 
Nutrition in the fall ; Meteorology in the 
winter ; Geology and Forage Crops in the spring 
and 36 hours of electives for a total of 51 
credit hours (Cat 1923-4). 
1931-1964 
The practice of offering maj ors and minors 
was instituted in 1931. Then the Technical 
Agriculture curriculum for freshman included 
Rhetoric FWS, Military FWS, Inorganic Chem­
istry FWS, General Botany FW, General Survey 
F, Types and Classes of Livestock F, Field 
Crops W, Mathematics S and Farm Dairying S. 
Sophomores took American or English Lit­
erature FWS, Military FWS, Extemporaneous 
Speaking FWS, General Zoology FW, Elemen­
tary Organic Chemistry F, Principles of 
Economics F. Quantitative Analysis W, 
General Bacteriology W, General Anatomy 
and Physiology S, General Horticulture S, 
Farm Machinery S, Graphic Methods S and 
3 h ours of electives S. 
Juniors took Soils FW, Animal NutM tion 
F, Principles of Sociology F, General Poul­
try F, Production Economics W, Agricultural 
Entomology S, and 23 hours of electives. 
Senior courses included Genetics F, 
Agricultural Economics S and 44 hours of 
electives (Cat 1930-1). 
Extemporaneous Speaking and Genetics were 
omitted the next year and General Poultry 
became a sophomore course (Cat 1932-3). 
A maj or in Farm Crops could be obtained 
if sophomores took Forage Crops S ;  j uniors 
took Seed Inspection F, Crop Pathology and 
Crop Inspection F, Crop Breeding F, Meteo­
rology F, and Geology S; and seniors took 
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Crop Eco l ogy F, Crop Probl ems S and Experi­
mental Fie l d  Observations F for a total of 
29 credit hours. 
For a Soil s major, juniors took Soil s 
FWS and seniors took Advanced soil s F, 
Meteorol ogy F, Geo l ogy S and Soil s 
Seminar FWS for 18 hours (Cat 1930-1). 
The depression years of the 1930s had a 
profound effect upon students in general .  
In the 1935-6 school year the yearl y cost 
for a student was tuition $70.00, board 
and room $225.00, heal th fee $7.50, l ab 
fees $15.00, books and supp l ies, $30.00, 
student association fee $$15.75, and 
l ibrary fee $3.00 for a total of $366.25 
(Brage). 
The l ist of courses was revised in 1940� 
At that time a major in Fie l d  Crops cou ld  
be obtained by taking Fie l d  Crops the fresh­
men year ; Forage Crops the sophomore year ; 
Crop Patho l ogy and Crop Inspection, Seed 
Inspection, Crop Breeding 142a, Crop Breed­
; ng 142b, Biometry, Geol ogy and Meteorol ogy 
the junior year ; and Crop Ecol ogy and 3 
hours of Crop Probl ems and Research the 
senior year. 
Freshman took a year of Engl ish Composi­
tion, Inorganic Chemistry, Mi l itary and 
Physical Education ; fal l -winter courses of 
General Botany and Orientation ; Market cl asses 
of Livestock in the fal l ;  Crop Production in 
the winter ; and General Horticu l ture and 
Col l ege Al gebra in the spring for a total of 
54 credit hours. Crop Production became a 
fal l -winter course the next year and raised 
the total to 56 hours. 
Sophomores took a year of Physical Educa­
tion and Mil itary ; a fal l -winter course of 
Soi l s ;  fa 1 1  courses of El ementary Organic 
Chemistry, Advanced Composition and Seed 
Probl ems and Weed Control ;  winter courses 
of Gravimetric Anal ysis, Pub l icity Methods, 
Fie l d  Crop Entomol ogy and General Bacterio­
l ogy and spring courses of Extemporaneous 
Speaking, AgM cul tural Engineering, PM nci­
p l es of Agricul tural Economics and El ements 
of Dairying for a total of 55 credit hours. 
Juniors took Genetics, El ementary Psycho­
l ogy and General Pl ant Physiol ogy in the fal l ;  
Livestock Feeding, Pathol ogy of Crops and 
Grain Crops during the winter ; Geo l ogy, 
Biometry and Soil Management and Fertil ity in 
the spring; and 22 hours of e lectives for a 
total of 54 credit hours. 
Seniors took fal l courses of El ementary 
Physics, Cl assification and Genesis of Soil s, 
and Principl es of Sociol ogy ; winter courses 
of Forage Crops, and Crop Ecol ogy ; a spring 
course of Soil Conservation ; three terms of 
Agronomy Seminar and 31 hours of el ectives 
for a total of 54 credit hours (Cat 1945-6). 
When the department in 1951 again began 
granting separate degrees in Crops and Soil s, 
there were few differences in the curricul a. 
The Crops Major incl uded P l ant Breeding whil e 
the Soil s Major incl uded Laboratory Methods 
or Soil Physics, Geo l ogy and Cl assi fi cation 
and Genesi s of Soi l s. The Soi l s  Maj or 
al l owed for fewer el ectives (Cat 1950-1). 
1965-1980 
The curricul um in the mid-1960s for an 
Agronomy Major incl uded Engl ish, Inorganic 
Chemistry, Qual itative Anal ysis, Al gebra, 
Pl ane Trigonometry, Crop Production, 
Orientation, Physical Education, Mil itary 
and an el ective. 
Sophomores studied General Botany, Mil i­
tary, Soil s, Advanced Exposition, Funda­
menta l s  of Speech, Introduction to Socio­
l ogy, El ementary Organic Chemistry, Prin­
cip l es of Economics and Animal nutrition. 
Juniors were required to take Genetics, 
Introductory Physics , Government, Pl ant Phy­
sio l ogy, General Bacterio l ogy six hours of 
Social Science el ectives, and 4 hours of 
Humanities el ectives. 
Seniors took Agronomy Seminar and unre­
stricted el ectives. 
Options to the Agronomy Major were added 
in 1963. The technical option was for 
students interested in the Production and 
Industry area of Agronomy (Crops and Soil s) 
preparing for work in the production as­
pects such as farming, ranching ; goven­
menta l work, such as County Agent, Farm 
and Home Administration, Soil Conservation 
Service, Commodity Credit Corporation, etc., 
or in the processing or sal es with a 
commercial concern such as seed buying, 
fertil izer sal es, el evator manager, etc., 
shou l d  choose the technical option (Cat 
1962-3). 
A Crop Science option was offered for 
students interested in an intense study of 
app l ied pl ant science. In addition to 
courses l isted in the Agronomy Major the 
student took courses in P l ant Breeding, 
Quantitative Anal ysis, Pl ant Pathol ogy, 
six additional hours of ' Chemistry and 
� x  of Mathematics and/pr Physics (Cat 
1962-3). 
The Soil Science option met the require­
ments devel oped by the Soil Science of 
America. In addition to the courses l isted 
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for the Agronomy Major, a student took Geo­
logy, Quantitative Analysis, six additional 
hours in chemistry, six in Mathematics and six 
in Physics ( Cat. 1 962-3). 
During the 1970s the statements previously 
used for Production Crop Science and Soils 
Science options were used for Agronomy, Crop 
Science and Soils Science majors. 
The Plant Pathology Major in Agriculture 
was offered to students interested in inten­
sive study of plant disease. Courses empha­
sized recognition, development, and cause of 
diseases and means to control them. Because 
bacteria, fungi and vi ruses were pri nci pal 
biological agents of disease, and disease was 
an interaction between plants and agents, 
courses were selected to strengthen this 
understanding (Cat 1972-3). 
The Agronomy Major included one semester 
each in Crop Production, Biology, Algebra or 
Algebra-Trigonometry, English Composition, 
Introduction to Sociology and Soils, one or 
two semesters of General Chemistry, two semes­
ters of Physical Fitness and 4 to 8 hours of 
electives for a total of 32 semester hours. 
Sophomore courses included one semester 
each of Weed Control, Biology, Principles of 
Plant Pathology, Principles of Economics, 
Fundamentals of Speech, Elementary Organic 
Chemistry, General Microbiology, Crop and 
Livestock Insects and six hours of electives 
for a total of 32 semester hours. 
Juniors were required to take Forage Crops 
and Pasture Management, Conservation and 
Management of Soils, Soil Fertility and Fer­
tilizers, Seed and Grain Technology or Grain 
and Seed Production and Processing, Geology, 
Genetics, Animal Nutrition, Junior English 
Composition and five hours of electives for a 
total of 32 semester hours. 
Seniors took Undergraduate Seminar, Plant 
Physiology1 Statistical Methods I, Advanced 
Exposition (English), American or State Local 
Government, electives in Humanities and Socio­
logy and nine hours of unrestricted electives 
for a total of 32 credit-hours (Cat 1978-80). 
The Crop Science Major included many of the 
same courses some of which were taken during a 
.different year. However, there were several 
differences. The 5 -hour course in Algebra­
Trigonometry, Statistical Methods, Mathemati­
cal Analysis I and II, Computer Programming 
and Plant Breeding were required instead of 
Conservation and Management of Soils, Soil 
Fertility and Fertilizers, Geology and Weed 
Control. The Crop Science Major included only 
1 0  hours of unrestricted electives (Cat 197R-
80). 
The curriculum for the Soil Science Major 
differed from the Agronomy Major in that it 
included the 5 -hour course of Algebra-Trigo­
nometry, Elementary Physics I and II, Mathe­
matical Analysis I, Quantitative Analysis, 
Soil Geography and Land Use, Physical Clima­
tology and Meteorology and Physical Environ­
ment of Soils and Plants instead of Introduc­
tion to Sociology, Crop and Livestock Insects, 
Forage Crops and Pasture Management, Seed and 
Grain Technology, Genetics, Animal Nutrition, 
Physics 10 1,  Plant Physiology and Statistical 
Methods I. The Soil Science Major also 
allowed only 10 hours of unrestricted elec­
tives (Cat 1978-80). 
The Plant Pathology Major for Agriculture 
differed from the Agronomy Major in that it 
included Plant Kingdom, Mycology, Principles of 
Plant Pathology I, 12 hours of Plant Science 
electives and two courses in Algebra instead 
of Forage Crops, Conservation and Management, 
Seed and Grain, Geology and Animal Nutrition 
(Cat 1978-80). 
The Entomology Major in 1979 was offered to 
students interested in the study of insects as 
a basic course or with the application to in­
sect control and management procedures. 
Courses were designed to explore the fundamen­
tals of entomology and to develop control or 
management procedures which integrated biolo­
gical or chemical methods (Cat 1980-2). 
The Pest Management Major was designed for 
the student who would be employed in several 
facets of agriculture including the agricul­
tural chemistry industry ;  pest management 
consul ti ng fi rms ; state and federal admi ni s­
trati v e, regulatory and extension positions ; 
and farming and ranching operations fo 1 1  owing 
graduation. The student would have breadth in 
the areas of pests and pest management, crop 
and/or livestock production and a strong base 
in allied sciences, communications and social 
science courses (Cat 1 980-2). 
SURVEY OF PLANT SCIENCE ALUMNI 
B. L. Brage 
The main purpose of a survey of this nature 
is to gain information that wi 1 1  be of assi s­
tance and value to the staff in the Plant 
Science Department as they plan their strategy 
for the future. It wi 1 1  al so be of value to 
the students at South Dakota State University 
as they look for meaningful as well as enjoy­
able careers. If present alumni are success­
ful and satisfied in their positions in life, 
that tells quite a story to our present 
students. 
Those alumni with majors previously and now 
administered by the Plant Science Department 
at South Dakota State University were sent 
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survey forms . The addresses used were those on 
fi l e  at our A l umni Offi ce . Out of 412 a l umni on 
fi l e, 315 or approxi mate l y  76% responded which 
i s  a very good response in a survey of thi s na­
ture .  The majors i nvol ved were Agronomy, Crop 
Science, Entomol ogy, Pest management, P l  ant Path­
ol ogy, P l ant Science ( a  previ ous desi gnati on) 
and Soi l Sci ence . Of those respondi ng, on l y  
ei ght were women . Onl y  recent l y  have many women 
started to major i n  the above fi el ds .  On the 
other hand, it was i nteresti ng to note that the 
person hol ding the earl iest degree granti ng date 
(1932) w as a woman. 
B . L .  Brage , long-time soils instructor and 
Direc tor of Res ident In struction in Agr iculture , 
advising students . 
Resi dence Of Al umni 
Data from the survey i ndi cate that 139 of tho­
se respondi ng to the questi on on resi dence are 
l i vi ng i n  South D akota at the present ti me . That 
fi gure i s  equi va l ent to 47.8% of the tota l num­
ber . Twenty-� ght are l i vi ng i n  Mi nnesota, 20 
in Iowa, 15 i n  Nebraska, ni ne i n  Ca l i forni a, 
eight each in North Dakota and Texas, five in 
the state of Washi ngton, four each in Col orado, 
I l l i nois, Indi ana, Mi chi gan and Wi sconsi n, and 
three each in Kansas, Montana, Ohi o, Oregon, 
Tennessee and Virgi ni a .  In tota l ,  incl udi ng 
those states with one or two i ndi vi dua l s  each, 
P l ant Sci ence a l umni are resi di ng i n  32 di ffer­
ent states and one forei gn country . 
Undergraduate Major 
There have been changes in name for majors 
admi nistered by the P l ant Sci ence Department 
si nce i ts establ ishment . The pri mary ones over 
that peri od of ti me are tabu l ated i n  Tabl e 1 .  
Tabl e 1 .  Undergraduate major of a l umni . 
A l umni 
Major No. % 
Agronomy 181 57 . 3  
Crop Science 7 2 . 6  
Entomol ogy 25 7 .9  
P l ant P athol ogy 14 4 . 4  
P l ant Sci ence 1 7  5 . 4  
Soil Science 43 13 . 6 
Other 26 8 . 2  
No Response 2 .6  
TOTAL 315 100 . 0  
The majority (181) o f  the students in this 
survey had Soil  Sci ence for a major, and 2 5  maj­
ored i n  Entomol ogy . The other majors incl uded 7 
in Crop Science, 14 i n  P l ant P athol ogy and 17 i n  
P l ant Science ( a  desi gnati on i n  the 1960s) . � n­
a l l y, there was qui te a � zab le  group (26) that 
indi cated Other for an undergraduate major . The­
se peop l e, for the most part, were graduate stu­
dents who either majored i n  some fie l d  at South 
Dakota State Uni versi ty or from some other i nsti ­
tution a l  so with a di fferent major than those 
l i sted . Such majors i ncl uded four i n  Envi ran­
menta l  Management or a si mi l ar program, two in 
Geneti cs, three i n  Biol ogy, three i n  Botany, two 
in Ani ma l  Sci ence, two i n  Genera l  Agricu l ture, 
and one each from a number of other fi e l ds .  
Emp l oyment Status 
In 1980, 218 or 69 . 3% of the P l ant Science 
a l umni were sa l ari ed i ndividua l s  ( Tabl e 2). 
Table 2. Emp l oyment status of a l umni . 
A l umni 
Status No . % 
Sa l ari ed 218 69 . 3  
Busi ness P artner 13 4 . 1  
Se l f-Enp l oyed 65 20 .6  
Student 6 1 .  9 
Other 12 3 .8  
No Response 1 . 3  
TOTAL 315 100 . 0  
Those i n  the second l argest group, 20 . 6%, 
were se l f-e�pl oyed i ndividua l s .  A great majo­
ri ty of this group were farmers and ranchers, 
but a number a l so operated their own busi ness 
other than farmi ng or ranchi ng. A few were i n  
professi ona l practi ces such as medi ci ne . Si x 
were graduate students . Of those that checked 
"Other," si x were reti red and two were home­
makers . 
Type of Emp l oyment 
Seventy-two or 22 .9% of the P l ant Sci ence 
a l umni stated that they were activel y farming 
or ranchi ng for thei r l i ve l i hood (Tabl e 3) . 
Tabl e 3 .  Re l ati on of emp l oyment to agricu l ture. 
A l umni 
Type of Emel oyment No. % 
F armi ng or R anching 72  22 .9  
Agri cu l ture Rel ated 193 61 . 3  
Non-Agri cu l ture 42 13 . 3  
No Response 8 2 . 5  
TOTAL 315 100 . 0  
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Another 61 . 3% were employed in agricultur­
ally related positions leaving 15 . 8% in jobs 
not related to agriculture or that did not 
respond to the questions . Such overall data 
suggest that job opportunities are truly 
available in the broad field of agriculture . 
In the preceding paragraph and also in 
Table 3, the alumni in broad terms described 
the relation of their occupations to agricul­
ture . In Table 4, the types of employment are 
indicated more specifically . 
Table 4 .  Employment types for plant �cience 
alumni • 
Type of Employment 
Farming or Ranching 
Farm Supplies (feed, seed, 
ag Chemicals, etc . 
Services (far organizations 
i nsur . ,  vet . )  
Food Mfg. and Distr . 
Management (bank, prof . ,  
farm mgt . ,  etc . )  
Education (elem . sec . )  
Higher Education (coll ./univ . )  
Government (fed . ,  state, city) 
Other 
No Response 
TOTAL 
No. 
69 
63 
9 
10 
12 
2 
46 
64 
29 
11 
315 
Alumni 
% 
21 . 9 
20 . 0  
2 . 9  
3 . 2  
3 . 8  
. 6  
14 . 6  
20 . 3  
9 . 2  
3 . 5  
100 . 0  
Farming and Ranching takes the lead with 
21 . 9% of the total . There is a slight � scre­
pancy in that figure as it is compared to a 
similar figure in Table 3 .  That very likely 
can be explained by a somewhat different in­
terpretation by a few relative to the two 
questions . Those involved with farm supplies 
and those in Government services ranked very 
close to Farming and Ranching. The above 
three areas accommodated essentially two­
thirds of all Pl ant Science alumni . A fairly 
sizeable group (14 . 6%) are employed by some 
college or university . This group evolved 
pM maM ly from the graduate program within the 
Plant Science Department . 
The remainder of the alumni were spread out 
through the Services (2 . 9%), Food manufactur­
ing (3 . 0), Management (3 . 8%) and Primary as 
we 1 1  as Secondary Education ( .  6) . 
A very sizeable number (9 . 2%) did not be-
1 i eve thei r position fit any of the above 
categoM es .  Of this group, 2 were medical 
doctors, one a druggist, one a pi lot, and five 
were in the armed forces and several were 
either in the insurance, banking or real 
estate business . 
Closeness of Job to Major 
It is always interesting to learn how clo­
sely the career of an alumnus relate to the 
major followed by him/her in college . 
Table 5 .  Rel ati onshi p of major to present 
posi ti on. 
Alumni 
Relationship No . % 
Closely 188 59 . 6  
Somewhat 86 27 . 3  
Not Related 37 11 .8  
No Response 4 1 . 3  
TOTAL 315 100 . 0  
Of the Plant Science alumni, 86 . 9% 
stated that they were working in an area 
either closely (59 . 6%) or somewhat (27 . 3%) 
related to the major they followed while 
in college . This is an unusually high 
figure, which probably points to the 
strong opportunities in the Plant Science 
fields . 
Year of Graduation 
Data in Table 6 indicate the year in which 
the alumnus earned his/her final degree, 
whether it be a B . S . ,  M . S . ,  Ph . D .  or other 
degree . 
Table 6 .  Year in which highest degree of 
alumnus was earned . 
Alumni 
Years No . 
1931-35 1 
1936-40 2 
1941-45 1 
1946-50 5 
1951-55 11 
1956-60 39 
1961-65 42 
1966-70 34 
1971-75 88 
1976-80 68 
No Response 25 
% 
. 3  
. 6  
. 3  
1 . 6  
3 . 5  
12 . 5  
13 . 3  
10 .8  
28 . 0  
21 . 3  
7 . 9  
TOTAL 315 100 . 0  
Essentially one-half (49 . 3%) earned their 
final degree si nee 1970 . Only 6 . 3% earned 
their degree prior to 1955 . It is possible 
that the earlier alumni have not kept in good 
contact with our alumni office si nee gradua­
tion and therefore, we were not able to com­
municate with some of them. 
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Highest Degree Earned 
One hundred ninty-seven (62.6%) te rminated 
their college work with a B.S. degree from 
SDSU ( Table 7). 
Table 7. Hi ghest degree earned by alumni. 
Alumni 
Degree No. % 
B.S. 197 62.6 
M.S., M.A., Ed. M., M.F. 57 18.1 
M.B.A. 2 .6 
Ph.D., Ed.D. 53 16.8 
M.D., D.D.S. 2 .6 
Other 3 1.0 
No Response 1 .3 
TOTAL 315 100.0 
A fairly sizeable group proceeded on to a 
higher degree--18.1% for the Master 's degree, 
and 16.8% for  either the Ph.D. or  Ed.D. de­
grees. Two went on for a degree in medicine 
and two others for  a M.B.A. degree. 
Salary Information 
The beginning salaries for each alumnus are 
summaM ed in Tab l e  8 while their present sal­
aries are reviewed in Table 9. 
Table 8. Starting salary on first job. 
Alumni 
Sala rt No. % 
Less than 4999 90 28.6 
5000-5999 38 12.1 
6000-6999 27 8.6 
7000-7999 16 5.1 
8000-8999 26 8.2 
9000-9999 24 7.6 
10,000-10,999 27 8.6 
11 , 000-11 , 999 13 4.1 
12,000 or more 34 14.1 
No response 19 6.0 
TOTAL 315 100.0 
Table 9. Present salary of alumni • 
Alumni 
Sal art No. % 
Less than 9999 18 5.7 
10,000-13,999 29 9.2 
14,000-17,999 30 9.5 
18,000-21,999 56 17.8 
22,000-25,999 46 14.6 
26,000-29,999 27 8.6 
30,000-33,999 27 8.6 
34,000-37,999 14 4.4 
38,000 o r  more 40 12.7 
No Response 28 8.9 
TOTAL 315 100.0 
The effect of inflation is very notice­
able as a review of Table 8 is made. For 
the earlier alumni, a salary of $5,000 on 
the first job was near the "top of the rung." 
Today such a salary is a very meager one. 
Data in the fi rst table are complicated by 
the fact that in some cases the fi rst job 
follows an advanced degree such as a Ph.D. 
while others follow the B.S. The data indi­
cate that roughly 50% of the alumni started 
on their first job wi th a salary of $7,000 
or less. In comparing those figures to 
data in Table 6, the $7,000 salary figu re 
would relate generally to alumni who received 
thei r fi na l degree prior to 1970. Those 
receiving less than $5,000 on their first 
job very likely received their degree prior 
to 1965. 
Table 9 indicates that there is consider­
able spread in present salaries for Plant 
Science alumni. Thi s could be expected for 
the data include all people from the student 
with very little salary to a person at his/her 
peak salary and fi na ll y to the reti red in-
di vi dual. 
The data indicate that roughly one-half of 
the alumni are earning a salary of $22,000 o r  
more when the su rvey was made and thus a simi­
lar number were earning less than that amount. 
Close to 13% of the alum� were earning 
$38,000 o r  more. That figure could also be 
still higher for the 8. 9% that did not respond 
to the question concerning their present 
salary. 
The most common salary fo r those farming 
and ranching was in the $14,000 to $18,000 
range and in over the $38,000 area. Those 
dealing in farm supplies were earning salaries 
generally in the $14,000 to $26,000 range. 
Higher education and the government agencies 
were providing a median range in salary from 
$18,000 to $26,000. For all other occupations 
the salaries were fairly well scattered across 
the entire scale. 
Of those 40 people earning $38,000 o r  more, 
11 are farmers or ranchers, 9 in sales, 6 in 
government positions, pM maM ly federal, 4 at 
colleges or universities, 5 in research, deve­
lopment and technical se rvice, 2 a re medical 
doctors and 1 is a pi lot. The remainder have 
different responsibilities in the financial 
fi el d. 
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On the "other side of the coin" for those 
earning $10 , 000 or less , 1 0  are farmers or ran­
chers . Very likely many of these are "just get­
ting started" , probably right out of college . 
Six are graduate students ; one indicated that 
he is in the army and the other is a homemaker . 
Further Course Work 
If an academic program on campus is to be a 
strong and meaningful one , it must be alive and 
ever-changing with the ti mes . One very good 
way of learning how to improve a curriculum is 
to ask the graduate for his/her suggestions as 
to how a program might be changed . 
In Table 10 are indicated from Plant Science 
alumni as to what course work they would have 
liked to have taken in addition to the program 
that they did follow while at SDSU . 
Table 10 .  Need for further coursework as indicated by alumni . 
Fi rst 
Course Area No. % 
Agronomy and Other Ag 88 28 . 0  
Related 
Basic Science and Math 36 1 1 . 4  
Business 85 27 . 0  
Communications 17 5 . 4  
Computer Science 1 8  5 . 7  
Humanities 3 .9  
Socia 1 Sciences 2 . 6  
Other 17 5 . 4  
No Response 49 15 .6  
TOTAL 315 100 . 0  
The number one choice for addi ti anal cour­
ses was the addition of more agronomy and 
other agriculture related courses . The desire 
for more business followed a close second . 
When all three choices were added together , 
business gained the largest number of votes 
while the agronomy and ag related group came 
in second . The need for further courses in 
communications was especially strong at the 
second and third choice level . This was also 
true for Computer Science . Science and mathe­
matics was the first choice for by 1 1 . 4% of 
the alumni , ranking third behind agronomy and 
business . 
The desire for further Humanities and 
Social Science courses was not very evident . 
This could partially be explained by the fact 
that generally the group surveyed is a relati­
vely young group--roughly 50% having received 
their final degree since 1970 and 75% since 
1960 . Other surveys have shown that recent 
graduates are very concerned about the imme­
diate demands of their profession and thus 
are concerned about science ,  mathematics , 
agriculture , business , communications and 
so forth , while people who have been "out 
in the field " for a longer time become 
interested in some of the so-cal 1 ed "good 
things in life" and thus appreciate the 
need for more humanities and the social 
sciences . 
No. 
41 
31 
69 
49 
28 
5 
5 
9 
78 
315 
Course 
Second Thi rd Total 
% No. % No. % 
1 3 . 0  25 7 . 9  154 16 . 3  
9 . 8  27 8 . 6  94 9 . 9  
21 . 9 27 8 . 6  181 19 . 2  
15 . 5  48 15 . 3  1 14  12 . 1  
8 . 9  48 15 . 3  94 9 . 9  
1 .6 1 3  4 . 1  21 2 . 2  
1 .6 12 3 . 8  19 2 . 0  
2 . 9  10 3 . 2  36 3 . 8  
24 . 8  105 33 . 2  232 24 . 6  
100 . 0  315 100 . 0  945 100 . 0  
Summary 
1 .  The median beginning salary during the 
period 1931 to 1980 was $8 ,000 , a salary which 
was essentially $4 ,000 less than that received 
by a beginning undergraduate in 1979 . The 
median salary in 1980 for all Plant Science 
a 1 umni was $24 , 000 . 
2 .  One hundred thirty-nine or 47 . 8% of Plant 
Science alumni are living in South Dakota . ;  28% 
reside in Mi nnesota whi 1 e 20 1 iv e in Iowa . 
3 .  Of all Plant Science alumni , 2 18  or 69 . 3% 
are salaried ; and 65 are primarily self-employed . 
4 .  Seventy-two or 22 . 9% of the alumni are 
farming or ranching . One hundred � nety-three 
or 6 1 . 3% are in ag related positions other 
than farming and ranching. 
5 .  Two hundred seventy-four (86 . 9%) of the 
alumni stated that the nature of their present 
position is close or fairly close to the major 
that they followed in college , quite a tribute 
to the supply of jobs available to a major in 
the general field of Plant Science . 
6 .  Further business , agronomy and other 
agriculture related courses were most often 
listed by alumni as needed additions to a 
major in the Plant Science field . 
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DEPARTMENT GRADUATES 
In the early years al 1 agricultural stu­
dents were in essentially one program. Later 
on there were departmental designations but 
names were not separated by department in the 
graduation program until 1947. The following 
table shows the number of students enrolled in 
plant science courses (agronomy , plant patho­
logy and entomology) for the last decade and a 
half as well as the number of the B.S. , M.S. 
and Ph.D. graduates since 1947 (Brage). 
Year Number enrolled in Number of graduates 
Plant Science courses with following degrees 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 1050 
1965 1166 
1966 1212 
1967 1227 
1968 1224 
1969 1369 
1970 1288 
1971 1465 
1972 1602 
197 3  1386 
1974 1480 
1975 1550 
1976 1576 
1977  1507 
1978 1365 
1979 1251 
TOTAL 
B.S. M.S. Ph.D. 
1 
5 
1 
1 
2 
2 
6 1 
11 5 
10 2 
12 6 
12 9 
20 7 
33 6 1 
18 7 
12 4 3 
10 4 5 
18 6 3 
12 5 4 
7 6 
12 2 2 
18 7 1 
5 6 1 
11 5 1 
15 3 
4 8 4 
19 9 3 
18 5 5 
1 7  5 5 
17  5 3 
19 9 1 
9 9 1 
23 4 2 
18 7 1 
l�hen attempting to develop a list of Agron-
omy graduates it was learned that a complete 
list does not exist. The SDSU Alumni Associ a-
tion provided an extensive list , but it was 
found to be incomplete. Therefore , that list 
was supplemented by various other lists. 
Master of Science Graduates 
Most recipients of graduate degrees were 
listed in earlier chapters , however , there 
were a few early degrees not recorded--John M. 
Aldrich 1891 , Cyril G. Hopkins 1895 , Ellery C. 
Chilcott 1898 , Oscar R. Mathews 1909 , Howard 
Loomis 1916 , Harry Rilling 1916 and Glen Hoon 
1920. Lists of faculty indicate that Manley 
Champlin obtained an M.S. degree in 1914 , but 
his name was not included on lists of M.S. 
graduates. 
Aldrich , an entomologist received the first 
M.S. degree conferred by SDAC. Hopkins was 
Acting Professor of Pharmacy at SDAC in 1893 , 
but went to the University of 1 1 1 i noi s where 
he became a prominent soils man and Assistant 
Di rector of Experiment Station. He developed 
an acronym from his name "C. Hopkins Cafe 
Mighty good" using the 1 etters C HOPKNS 
CaFe Mg which were the chemical symbols for 
the 10 elements that were known , at that time , 
to be essential for plant growth. This acro­
nym was used in soils classes for many years 
to teach students how to remember the 10 
essential elements. 
Chilcott was the only member of the Geology 
and Agronomy Department and senior member of 
the Geology , Agronomy and Agricultural Physics 
Department at SDSC as we 1 1  as bei n g Vi ce Di rec­
tor of Experiment Station. Mathews was Agrono­
mist at the Belle Fourche Field Station for sev­
eral years , while Loomis , Rilling and Hoon were 
members of the Agronomy Department at SDSC. 
Agriculture Graduates 
Prior to 1931 agricultural students majored 
in Agriculture , though they had been allowed 
to specialize in Agronomy and other fields for 
over 20 years. College catalogs listed al 1 
a 1 umni unti 1 1922 , and names of peop 1 e that 
were known to have chosen a profession in 
crops (C) or soi 1 s (S) are listed here. The 
alumni list covered the years 1912 to 1931 . 
Names of people on that list , though they may 
have specialized in agricultural education , 
that spent many years working in the field of 
agronomy are included. Several of them were 
on the staff of the Agronomy Department (A). 
Johnston (1916) served as Extension Agronomist 
for 18 years and Ladd was Extension Conserv a­
ti oni st for over 10 years. Ross Davi es was 
the first State Soi 1 Conserv ati oni st and 
several others were active in the SCS for many 
years. Three farmers were long time members 
of the Crop Improvement Association (CIA) that 
was so helpful in securing funds for research 
on crops and soi 1 s. Charles Gi 1 bert was a 
long time State Weed Supervisor. 
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90 S 
96 C 
96 S 
03 C 
04 C IA 
07 C 
07 C 
08 
10 A 
12 CA 
13 CA 
13 C IA  
1 3  SA 
1 4  SA 
1 6  C E  
16  S 
1 7  A 
1 8  SA 
1 8  C 
Hopki n s  Cyri l G .  18 C 
Carter Lewi s C .  20  
Hol m Andrew B .  20 
Co l e  J ohn S .  22  SE  
Sanderson Ev erett 23 SCS 
Di l l man Arthur  C .  23  SCS 
Sal mon S. Ceci l 
Mathews Oscar R .  
Bi ggar Howad H .  
Oak l and I rwi n S .  
Fowl ds  Mathew 
McHugh Frank  J .  
Ri l l i ng Ha r ry M. 
Bushey Al fred L .  
Johnston R a l ph E .  
Warner Harry 
Wi nwri ght George 
Hoon G l en 
McFadden Edgar S .  
24  CA 
25 SA 
26 
26 
26 scs 
27 
27  scs 
28 scs 
30 
30 
30 scs 
30 
31  C IA 
Gi l bert Cha rl es J .  
Buchol z Rudol ph 
Ladd Leonard L .  
Ov erseth 0 1  i v  er 
Av ery G l enn 
Dav i es Ross 0 .  
F ranzk e  C l i fford J .  
Puhr  Leo F .  
Sou l e  Wi l l i am K .  
Hume Al bert 
Mateer H. A. 
U l v i n  Gus  B. 
Cobb L l oyd O .  
Dani e l s Edward J .  
Pa rmeter Wa l ter  W. 
Baun Phi l i p  J .  
Hai sch L l oyd 
Sander Al bert F. 
Rardi n Wes l ey F. 
Pathol ogy Graduates 
A parti a l  l i st of Pl ant Pathol ogy graduates ap­
_pears on page 35. i t  i s  i nc l uded here wi th names 
of students  obtai ned from the al umni l i st pri or to 
1 970. Some of the students were i n  agri c u l ture and 
some i n  Arts and Sci ences . 
58 Hauch J ames N .  60 Lowel l Roger L .  
60 Hei fner Denni s R .  60 Pratt Adri an  
3 1  Ri etz Gl enn A.  41 No l d  Mauri ce M. 
31 Stee l e  Ha rry A. 41 s Rebsch Dona l d  L .  
34 Weeks  Ma rti n E .  41 C Sandal P .  Conrad 
35 Hermann Wi l ford w. 41 s Ul ri ch Rodger 
35 Leary Wi l l i  am J 41 C Wel l s  Da rrel l G .  
35 Sv anoe Si gv a rd C. 
42 C Banek Berthol d J .  
36 Bankert Rex N .  42 Barber My ron 
36 Dav i dson Bj orn 42 Fi neran Rol and J .  
36 s 01 son Oscar E .  42 Fox H .  Raymond 
37  Ev ans  T .  Al l en 42 Hami l ton R .  Wayne 
37  Fenner Vi ctor A .  42 J u l i  n G l en B. 
37 Joy Edgar 42 Kel sey C l ayton B .  
37  Si monson Conrad R .  42 Kre l l Edwa rd E .  
3 7  C Zuber Marcus 42 Nestrud L orne M. 
42 Ri nnan  Haro l d  
3 9  S Arms Ral ph 42 C Sanderson E l mer E .  
39 Brandri et Raphael L .  42 Schroeder Geo rge F .  
39  Dobberstei n E rv i n  42 C Tay l or Li ncol n H .  
3 9  F l  i tti e Davi d 42 S Wi ersma D a ni e l  
3 9  Forbes J ames L .  
3 9  Jor l i  n Franci s M .  4 3  C Derschei d Ly l e  A. 
39 Joy Loui s E .  43 Wi l ey F ranci s K .  
3 9  Kai ser Leo M. 47 Howe Laurel  L .  
39 Keck C .  Wayne 47 Kenzy J ohn E .  
39 Kel l er Kennet h 47 Redl i n  Ear l  H .  
3 9  Nel son K l ayton E .  47 Sagness Mi l ford L .  
39 O l seth Ol af H .  47  School er Arno l d  B .  
3 9  P t a k  L l oyd J .  47 C Thompson Dona l d  L .  
39 Thompson J .  R .  4 7  Vader Robert 
39 Vanda l l Arthur B .  4 7  S Wi 1 1  i amson Edwa rd J .  
40 S F rederi ckson Charl es D .  4 8  C Anderson J ames U .  
4 0  C Hi cks G l enn T .  4 8  C Eri on Gerhardt W. 
40 Ketteri ng Al l en D .  48 G l ov er Wi 1 1  i am R .  
40 Masson Roy N .  48 Keehn Gera l d  L .  
40 Wi k Haro l d  T .  48 C Kratochv i l Dona l d  E .  
40 Wi l son Wood row 48 C Tayl or Roscoe L .  
48 C Wi l cox Kei th  
41  s Jorn l i  n Dona l d  F .  
41  Moran W i  1 1  i am J .  49 Ba l o E ri c R .  
4 1  Muel l er Arndt L .  4 9  S Bu nt l ey George J .  
41  C Neuschwander J ohn A. 49 F u l l er J ames E. 
61 Nel son Gordon A. 
65  Smol i k  James D .  
6 1  Kruse Kenneth C .  
68 Watson Orl ando S .  
69 Borondeau Bruce L .  
Agronomy Graduates 
The Agronomy Department conferred B . S .  degrees 
for 39 yea r s .  Students majo red i n  ei ther Fi e l d  
Crops a nd  Soi l s  duri ng  the 1 930s a nd  i n  Agronomy 
for ov er a quarter century .  Agronomy majors , 
howev e r ,  were al l owed to choose opti ons i n  crops , 
soi l s  or producti on much of the ti me . 
Because of the depressi on , enro l l ment was l ow 
duri ng  the 1 930s but i t  wa s ev en l ower duri ng  the 
Worl d War I I  year s .  There were on l y  ei ght stu­
dents enrol l ed i n  the Di v i si on of Agri cu l ture i n  
1943-4 . There were on l y  three graduates i n  1 944-5 
and 16 the next year .  The number i nc reased to  49  
i n  1 946-7 and there were st rong i nc reases after 
that ( B rage ) . 
The names on the fo 1 1  owi ng l i st were obtai ned 
from th ree li sts--an al umni l i st of ag ronomy 
graduates ,  an a l umni l i st of agri cu l ture grad­
uates for the yea rs 1 93 1 - 1 94 7  and a li st pre­
pa red by R. C. Ki n c h .  Names from the l atter 
two l i st s i nc l uded some who may hav e had a 
doubl e major  and appea r on the Al umni Associ ati on 
l i st for the other departmen t .  Thei r areas of 
speci a l ty are i ndi cated for crops ( C )  or soi l s  
( S ) .  
49 S Johnson Esbern V .  
49 S Ketteri ng  Dwayne I .  
49 C Meh l J ohn C .  
49 S Mol denhauer Wi l l i am 
49 C Muel l er E l dor P .  
4 9  C Sperry George C .  
50  S Boehmer Edwa rd A. 
50 S Fei nd Cha r l es E .  
50 C Harpstead D a l e  D .  
50 C Hol try J .  E .  
50 C Johnson Dona l d  D .  
50 C Johnson Si dney A. 
50 S Ketteri ng  Dwi ght E. 
50 C Li ppert Herbert A. 
50 C Mi 1 1  er Nei l 
50 C Nachti gal  G l en E .  
50 S Norgaard Dani e l  A .  
50 C Pri ng l e  Wade R .  
50  C Ryther Carl 
50 S Schl oter Thomas 
50 S Wennb l om J ohn A. 
50 C Wermers Robert J .  
50 C Bentz Laurence 
51 S Bi erwagen Gi l bert 
51 C Bonnemann J oseph J .  
51 S Chamber l ai n  Ear l  
51 C Col l i n s J ohn W. 
51  S Dodge Rodney 
51 Duerre L l oyd P .  
51  C Dun l ap Wes l ey D .  
5 1  C Jensen Stan l ey D .  
51 C K l i nt Curti s P .  
5 1  S Krueger John H .  
51 S Lamke Wayne E .  
51  C Newel l Raymond J .  
51 C Peterson Marv i n  S .  
51 S Swi tzer Merl e E .  
52 s De K ramer Da l e  L .  
52 C E l l i  s Dona l d  A. 
52 s Fox Lorenz M .  
52  C 
52 C 
52 
52 
52 C 
52 C 
52 C 
52 C 
52 
52 C 
53 S 
53 C 
53 C 
53 S 
53 C 
54 C 
54 C 
54 S 
54 C 
54 C 
54 S 
54 C 
54 S 
54 C 
54 S 
54 C 
54 C 
55 S 
55 S 
55 S 
55 C 
55 C 
55 C 
55 S 
55 S 
Gei se Harry A. 
Hurl bert Ha ro l d  T. 
La rson Eugene C. 
Lawrensen Bu rton E. 
Lunden Al l yn O .  
Nel son Leonard D .  
Thomas J ordon B .  
Torv e  Kermi t S. 
Wal z Arno l d  
Wei denfel l er Theodore A. 
Bender Harv ey S. 
Engel F reddy 
Gunderson Wal l ace 
Mortv edt J ohn 
Schornack Al l en 
Abel n Al v i n  
Bau Vernon 
Boyer Del ayne 
Budahl  E l ton J .  
Foster A. Earl  
Harpstead Mi l o  
Hoffbeck L .  John 
Ku rpj uei t fred J .  
Laboree Ly l e  
Marti n George 
Nash  Russel L .  
Nordqui st Pau l  T .  
Baxter Pau l  
Boneste l l  Robert 
Carl son Robert 
Johnson Del mer 
Mei nhardt Robert 
Mori a rty Pat 
Rav er Mi l es 
Zi c k  Wa l ter 
56 C Bue Hai:;._vey K .  
56 C Daum Samuel J .  
56 C F l etcher Wayne 
56 C Hanson George P .  
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56 C 
56 C 
56 
56 C 
56 C 
56 S 
56 S 
56 C 
56 S 
57 C 
57 S 
57 S 
57 S 
57 C 
57 S 
57 C 
57 C 
57 S 
57 S 
57 C 
58 C 
58 C 
58 C 
58 C 
58 S 
58 S 
58 C 
58 C 
58 C 
58 S 
58 C 
58 C 
58 S 
58 C 
58 C 
58 C 
58 C 
58 C 
59 S 
59 C 
59 C 
59 C 
59 C 
Haensel Hubert 
Ki ngs l ey Quenti n S. 
Komanetsky Mi chae l 
K ri er  Merl R .  
Nel son Rupert R .  
Nesby Wayne 
Pa rmeter Ad ri an  
Termunde D a r ro l d  E .  
Wi l di ng Lawrence P .  
Cu l hane Chas  D .  
Dav i s L l oyd 
Kunze Lawrence D .  
Mel and Arv i  d C .  
Noe l d ner  Orv i l l e  
Papendi c k  Robert 
Roth Al bert H. 
Sch rader Duane  R. 
Sten s l and R a l ph 
Stoner Cl i nton D .  
Wri ght Wayne G .  
Brandsma L o ren 
Brose Vernon A. 
Hedman Robe rt E. 
Ho l m  E l mer 
Ka wa r Fai sa l  T. 
Kunze Gordon 
Larson Pau l  L .  
Li kness J ames C .  
Li enemann  J ohn E .  
Mach Jerry L .  
Metz Wi l fred J .  
Meyer Marv i n  A. 
Paschke Ly l e  D .  
Peters J ohn 
Sawi n s ky Wi 1 1  i am J .  
Sl upe LeRoy 
Stai ni nger Raymond B .  
St,me Russe l l L .  
Aamol d L a r ry A. 
Artz Edwi n G .  
Bray Darol d D .  
Burns Thomas D .  
Buske Kenneth C .  J r .  
5 9  C 
59 S 
59 C 
59 C 
59 C 
59 C 
59 C 
59 C 
59 C 
59 S 
59 S 
59 C 
59 S 
59 S 
59 S 
59 C 
59 S 
59 S 
59 S 
59 C 
59 S 
59 S 
59 C 
59 S 
59 C 
59 C 
59 S 
60 S 
60 C 
60 cs 
60 S 
60 C 
60 C 
60 C 
60 S 
60 S 
60 C 
60 C 
60 
60 S 
60 C 
60 S 
Cech Da l e  G .  
Del aney Ga ry J .  
E ri ch sen Al v i n W. 
Gri ep C l a rence W. 
Hanson Jerry A. 
Hoffbeck Robert L .  
Jacobsen Kenneth L .  
J o rgensen Mer l i n  L .  
Kel l y  Thomas A. 
K l uckman Duane 
Kob ri ger Laurence L .  
Kompel i en Dav i d T .  
Koopman Vernon F .  
K ruse Wi l l i  am D .  
Larson Kermi t N .  
McMu rray Kenneth E .  
Mi el ke Wa l ter K .  
Mi l l er Kenneth F. 
Pau l sen Norman J .  
Rosenthal  Robert L .  
Schu l tz Loren D .  
Sev erson L a rem 
St roup Fred E .  
Swen son Robert L .  
Wedst rom Nei l 
Wi esner Fl oyd S .  
Wi l l i ams Theodore B. 
Bezdi cek Dav i d  F .  
B ri sbi n Ha rol d G .  
Gi l man Rona l d  D .  
Hei l Robert D .  
Hepp l er Kenneth D .  
Hofer Wes l ey R .  
Hol eman Gary 
Mi tchel l Robert F .  
Monson J o h n  E .  
Petersen Stan l ey M. 
Rabenberg J ames R. 
Rehder Mer l yn 
Rezek Lawrence D .  
Tek rony Denni s M. 
Zi schke Norman E .  
61  S Aamol d Dav i d  E .  
61 C Ammann George F .  
P l ant Sci ence G raduates 
The names i n  thi s l i st were obtai ned from 
the Al umni l i sts  for Ag ronomy and Pl ant Patho-
1 ogy and from the l i st compi l ed by Betty 
C h ri stensen , Admi ni strati v e  Assi stant i n  
70 pp Bode F red L .  72 C But l er Roger D .  
7 0  ss Carstrom R obert 72 A F l oyd Wi l l i  am 
70 cs Deba Raphael 72 S Gel derman Ron H .  
7 0  cs Dei bert G regory C .  72  C Hei da Da l en R .  
70 A Eastman E u gene A. 72 A Kea l Barry R .  
70 ss Goeman E l ton S .  7 2  C Locken Roger W. 
70 cs Herri ck  Roger D .  7 2  C Nel son Dav i d  M. 
70 cs Hen ri chs  Wayne B .  72 S 01 son Kendal l K .  
70 Jeni son J ohn  R .  7 2  cs Osthus Rodney C .  
70 PS La Compte Mi chael J .  72 C Ri ngstmeyer Ri cha rd 
70 cs Les l i e  Lori n 72 cs Rosdai l J ay R .  
70 cs Ogada J oash  72 pp Safford J oann  
72 ss Schl adwei l er J ohn T .  
72 ss Si mons Patri ck  J .  
71 pp Ketteri n� Stev en W. 72 cs Sweeter Gordon W. 
71 Mangol d George W.  72  A Wagner Robert J .  
R .  
71 Rei ch Leon A .  72 C Werkmei ster Dwayne R .  
7 1  Schumacher Thomas M. 72 ss Wi l l i ams Max R .  
71 Smi th  Cha r l es  N. 
73 A Auwarter Gordon E .  
7 2  C Bai nbri dge Lewi s G .  73 Bart l i ng F rederi ck  J .  
7 2  C Beck l er Stan l ey H .  73 A Corson Duane A. 
61 C Bi erman Robert H .  
61 CS Ei de Terrance 
61 S Gl att Franci s P .  
6 1  C McCa rty Cha rl es A. 
61 C Schaeffer Vi ctor 
61 C Sckerl Max M.  
61 S Vel de O l e T .  
62 C Boeder Verl i n  G .  
62 C Bray Ri chard E .  
62 C Duerr Dona l d  H .  
62 C F i  s h  Robert C .  
62 S Krebs Larry G .  
62 C Labahn Lesl i e  L .  
62 C Rath Raymond W .  
62 C Ri chter Al l en R .  
63 C Bormann J oseph J .  
63 C Frank Rona l d  J .  
63 S Hei l Denni s M. 
63 C Hei tman Garry R. 
63 C K l osterboer Arl en D. 
63 C Larsen Donal d R .  
63  S La rson Donal d K .  
63 C Mel i u s Da l e  A. 
63 C Schacht La rry G .  
63  C Stone John D .  
63  C Tarrel l Ronne D .  
63  C Twi tero Charl es L .  
6 3  S Weber J ames B .  
6 3  C Wi cks Jerry D . ' 
63 C Wi edmei er John E .  
63  C Wi i ta l a  Da l e W. 
63 C Wu l l weber Dwi ght A. 
64 C Amendt Ri chard W. 
64 C Bri scoe J ames H. 
64 C Bunde Merl i n  E .  
64  C Decker Robert I .  
64 C Escuti a Hector , J r .  
64 C Escuti a Sergi o 
64 C F l anagan J ames L .  
64 C K ruse Ga ry D .  
64 C Mohror Robert A. 
64 S Peters J oseph F .  
64  C Sandi ne Ron a l d  R .  
64  C 
65 S 
65 C 
65 S 
65 C 
65 C 
66 
66 
66 
66 
66 
66 
66 
66 
66 
66 C 
67 
67 C 
67  
67  
67 
67 
67 
67 
67 
67 
67 
67 
67 
68 C 
68 C 
68 
68 
68 
69 
69 C 
69 C 
69 C 
69 C 
69 S 
Schi ernbeck Robert 
Di ebert Edwa rd J .  
Hal v erson Phi l l i ps 
Hei l Kenneth J .  
Pa l m  Harl an 
Seefe l dt Merri tt A. 
Berl yn Bryan 
Dov re Al l an E. 
Gusta fson J ames E. 
John son Pau l  
Lopez El ui d 
Newl i n  Harri s E .  
Peterson Norri s L .  
Rau Rodney 
Roebke Mi chael S .  
Stymi est Cl ai r E .  
Baum Randy 0 .  
B i  ri r J ohn 0 .  
B ri scoe J ohn H .  
Kel ly  Wi l l i am J .  
Koth Doug l a s D .  
Loun sbery Ri c ha rd C .  
Mastel l er Vance J .  
Njeru Jotham 
Oke l o  Wa l ter W. 
St reet Wi l l i am L .  
Thaden Ron a l d  T. 
Wagner Howard P. 
Wegerd George P .  
Johnke Leroy E .  
Komi nek J ames E .  
Kost Merl e M. 
Mausbach Mauri ce  J .  
Wat son Orl ando 
Baatz Edwi n W .  
Bi ggar Char l es C. 
Cou l ter Denni s L .  
F rei wal d Leonard C .  
Grenz Gregory K .  
Pfei fer J ames H. · 
P l ant Sci ence ,  from commencement prog rams . 
I t  i s  bel i ev ed to be accurate. Thei r areas 
of speci a l i zati on are i ndi cated fo r Agronomy 
(A ) , Crop Sci ence (CS ) ,  Soi l Sci ence ( SS ) ,  
P l ant Sci ence (PS ) ,  Pl ant Pathol ogy ( P P )  and 
Entomol ogy ( E ) .  
73 A De Wi l de Ear l  J .  74 cs Fi nnegan Stev en L .  
7 3  ss Duba Jerry L .  74 A Frey Roger R .  
73 ss Hal bei sen J ames L .  74 ss Fri ed J ames C .  
73 PS Hal l Terence L .  74 ss Hageman Nei l R .  
73 PS Hodson Da l e  L .  74 A Hai ny Kei th  W .  
73 A Lehman Robert W. 74 ss Hei kes Russe 1 1  
73 PS Mason Terry A. 74 A Houska Kenneth A. 
73 PS Patterson Pau l  D .  74 A Howard Russel l w. 
73 PS Poppen L a u ren L .  74 A Johnson Crai g D .  
7 3  PS Randal l Dav i d  L .  74 A Kunze Bruce 0 .  
73 A Reber Ni l o  G .  74 A Obermol l er Rona l d  
7 3  pp Schweri n Stev en L .  74 A 01 son Wayne A. 
73 A Schu l tz Quenti n E .  74 A Pa rmel y Ronny F .  
7 3  A Spi l de Terry A. 74 A Ri eckman J ames A. 
73 PS Stadther Ri chard L .  74 A Ti chota Jeffrey M. 
73 PS St reet Stev en T. 74 A Zei l st ra J ohn T. 
73 A Teeri n k  Roger D .  
73 A Theodor  Chri stopher 75 A Bergh Gar l and M. 
73 PS Vasgaard Ri cha rd G .  75 ss B l umhardt G l enn  A. 
73 cs Wi l son Larry G. 75 A Buchhol z Da ryl D .  
75 A Bus hfi el d Mark  0. 
74 A A l v erson Rona l d  C .  75 ss Cl  au sen J ames A. 
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75 A Hamerni k Luci en C .  7 6  A Thaden Dan i el J .  78 pp Lotz Robert F .  79 A Sanders Mi chael H .  
75 c s  Koopman Mi chael A. 76 A Van Tassel  Stev en R .  7 8  A Mul der Ri chard D .  7 9  A West Wal l  ace J .  
75 A Li chty Lee W .  76 A Washnok Da l e E .  78 A Peterson Frank W. 
75 A Magedanz Stev e A. 77 A Amundson Rona l d  G .  7 8  A Poppen s Marlyn J .  80 A Abrahamson Ruth 
75 A Ni el sen Robert D .  7 7  E M  Anderson Dani e l  L .  78 A Pri ce Mark F .  80 pp Adri an Stuart K .  
7 5  A Nul l Jerry L .  7 7  A Auch Denni s R .  78 A Ranki n Robert D .  80 pp Boyett J ohn N .  
75 A Qui nn Thomas G .  7 7  A Barber Bri an  D .  78 A Robben no l t Lewi s B.  80 A Brani c k  Kev i n  T .  
75  A Ri X Roger L .  7 7  A Chri stensen Robi n D .  78 A Sti efel Mi chael J .  80 A Broc kmue l l er G .  L .  
75 A Roskens Arl en B .  77 A Curry Dani el G .  7 8  A Vedv ei Al an J .  80 A Carl  son Carl M. 
75 A Schi efel bei n Brad 77 A Deut scher Davi d W. 78 A Westergreen Lowel l BO SS Fi scher Stev en K .  
7 5  A Sogn Dav i d A .  7 7  A F l aten Wi l l i  am D .  80 ss Hi 1 1  er J oseph G .  
75 PS Stout Jerome M. 77 A Fork rud Darwi n K .  7 9  pp Ah l ers  Carol L .  80 A Hors l ey Duane M. 
75 A Tobi n Rodney E .  7 7  A Keh rwa l d  Kev i n  J .  79 A A l l en Frank D .  8 0  A Huber Del y l e  L .  
7 5  pp Wendel l Dani e l  L .  7 7  A Merkwan J ohn A. 79 E Boh l s Roger A. 80 ss Li tt l e Ri cha rd S.  
7 7  PP Nordqui st Terrance 79 A Bowker Edward J .  80 A Lynn J effrey S .  
76 ss Bae  hman Wayne J .  7 7  A Orri s Loren L .  79 A B rani ck  Patri c k  S .  80 Mayer Ruth V .  
7 6  A Brenner Charl es  B.  /7 A Qui nn  Dani  el J .  79 A Carter Edward L .  80 A Morri s sey Katheri ne 
76  A Buxcel Gene T .  77 A Ri nde l s  Rand A .  79 A C rance AdM an L .  J r .  BO A Nov ak A lv i n J .  
76 A Dummer Pau l  F .  77 A Schu l t z  Brad l ey D .  7 9  A Davi s Stev en L .  80 A Ol son Roy J .  
76 A Engl und Brad L .  7 7  PP Wi rth Cha rl es W. 79 A Di nger Don a l d  B .  80  A Pau l sen Sha ron K .  
7 6  A Eri ckson Terry R .  7 7  Woo l ery Ray C .  79 ss Edward s  Doug l as J .  80 A Peterson Mark  A. 
76 A Gusta fson Cl ai r D .  77 Wrucke Mark A. 79 A Eri ckson Robert C .  80 A Smi th Randy L .  
7 6  A Hohn Ludwi g C .  7 9  pp Fi scher Patri ci a M. 80 A Sti egel mei er Jerome 
76 A Hora James R .  7 8  ss Assmus Roger J .  79 A Fi schgrabe Denni s L .  80 A Zander Kath l een M. 
76 A Kempton Ki m D .  7 8  A Caspers Perry J 79 ss Hi nzman L a rry D .  
76 A La rson Denni s J .  78 A Dani e l  Dav e K .  7 9  A Johnson P a u l  O .  81 A Anderson Monte D .  
7 6  A Marqua rdt J oseph L .  78 A Greger Kenneth E .  79 Krueger J u l i e M.  81 A B randt Paul  D .  
7 6  A Moore Gordon J .  78 A Hel wi g V a l eri e  A. 79 A Le Ford Duane R .  81 A Chi coi ne Ti mothy K .  
76 PS Pangburn Kenneth M. 78 A Jerman Mark S .  79 PP  Lehecka J ohn W. 81 A C roni n Monty A. 
76 pp Schu l tz Ti mothy R .  78 Just  V a l eri e A. 79 A Loehrer Bert J .  81 A Nordqui st Ti mothy 
76 pp Schwa l m  J erry L .  78 pp Ki rby Seth G. M. 79 A Neugebaurer J u l i e  M. 1 pp Ny l en Stev en P .  
76 pp Smoot J ohn W. 78 pp Kl  ei n Mi l ton J .  79 pp Propst Ral ph A. 81 A Pri ebe J eff P .  
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CHAPTER XXXI X 
PUBLICAT I ONS 
Thi s chapter i nc l udes the names of 265 Experi ­
ment Stati on publ i cati ons , 145  departmental  pam­
ph l et s ,  232 Extensi on P u b l i cati ons and more than 
1 00 Sci enti fi c publ i cati ons each from Agronomy and 
P l ant Pathol ogy . 
EXPE R IMENT STAT ION PUBLI CATIONS 
Fi v e  types of  pub l i cati ons  were used by the 
Experi ment Sta ti ort1 
Bu l l eti n s  
The fi rst bul l eti n s  were more o r  l ess  a di s­
cussi on about a pa rti cu l a r  topi c .  They then be­
came reports of research work . Some were very 
comprehensi v e .  Ag ronomi c topi c s  and on pl ant 
di seas es were di scus sed i n  40 of the fi rst 1 00 
bu l l eti n s ,  45 i n  the next 1 00 ,  24 that bore the 
numbers  201-300 ,  14 wi th a 300 numbe r ,  1 7  wi th 
a number i n  the 400 ' s , 24  i n  the 500 ' s  and 14  
of the next 65  for  a total  of 1 64 bu l l eti n s  of 
665 bu l l eti ns  pub l i shed by the Experi ment 
Stati o n .  
B 1 ,  Notes on the Growth o f  Trees i n  the Col l ege 
Ground s .  1887 . Cha rl es A. Keffer 
B 9, Co rn .  1889. 
Luther  Foster , Superi ntendent 
81 1 ,  Sma l l G rai n .  1 889. 
Luther  Foster,  Superi ntendent 
8 1 7 ,  Sma l l G rai n .  1890. Luther Foster ,  
Superi ntendent of Agri c u l tura l  E xperi ments 
821 , Sma l l G rai n .  1891 . 
Luther Foste r ,  Agri c u l t u ra l i st , MSA Di rector 
824 , Corn . 1891 . 
Luther Foster ,  Ag ri cu l tu ra l i st ,  MSA Di rector  
8 2 7 ,  The  Sugar  Beet.  1891 . 
J ames H. Shepa rd , Chemi st 
828 , I rri gati o n .  1891 . Luther Foster ,  Di rector ,  
& C harl es  A .  Duncan , I rri gator 
B29 , Notes on P a rasi ti c Fungi Observ ed i n  
B rooki ngs  duri ng the Summer of 1 891 . 
1891 . T .  A. Wi 1 1  i ams 
833 ,  Some pl ants  i nj u ri ous to stoc k .  1893 . 
T .  A. Wi 1 1  i ams 
834 ,  The Sugar Beet .  1893 . 
J ames H. Shepa rd , Chemi st 
835 , Common Fungus  and I n sect Foes of Farm and 
Ga rden . 1893.  T. A. Wi l l i ams 
838, Feedi ng Wheat to Hog s .  1894 . 
E .  C .  Chi l cott , Ag ri cu l tura l i st 
B45 ,  Forage P l ant s .  1895 . Thomas A. Wi l l i ams , 
Botani st and Bacteri ol ogi st 
848 , Potato Scab . 1896 . 
T. A. Wi l l i  ams 
851 , Forage P l ants for South Dakot a .  1897 .  
E .  C .  Chi l cott ,  Ag ri cu l tura l i st 
B52 , I rri gati on i n  South Dakota.  1897. 
J ames H .  Shepa rd , Chemi st and E.  C .  
Chi l cott , Ag ri cu l tura l i st 
B54 , Subsoi l i ng .  1897 .  
N .  E .  Hansen , Horti cu l tura l i st 
856 , Sugar Beets i n  South D akot a .  1897 .  
J ames H .  Shepard , Chemi st 
859 , Forage and Garden C rops i n  the J ames Ri v er 
Va l l ey .  1 898. J ames H .  Shepa rd , Chemi st 
a nd E .  C. Chi l cott ,  Agri cu l tura l i st 
B60,  Mi l l et .  1 898. E .  C .  Chi l cott , 
Agri cu l tura l i st and D .  A. Saunders , Botani st 
& E ntomol ogi st 
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B61 , Forage and G a rden Crops i n  the J ames Ri v e r  
Va l l ey .  1899. E .  C .  Chi l cott , 
Ag ri cu l tu ral i st and R .  S. Roe ,  Farm 
Superi ntendent 
862 , Sugar Beets i n  South Da kota . 1899 . 
J ames H. Shepa rd , Chemi st and W. H. Kno x ,  
Assi stant Chemi st 
B66 , Drouth-Re� sti ng Forage P l a nt s .  Hi ghmore . 
1 900 . James H. Shepa rd , Chemi st , Di rector  
of Exp .  Sta . 
B69 , Nati v e  and I ntroduced Forage Pl ant s .  1901 . 
J ames H .  Shepa rd ,  Chemi st , D. A. Saunders , 
Botani st & E ntomol ogi st & W. H. Kno x ,  
Assi stant Chemi st 
870 ,  Drouth- resi stant Forage Experi ments at 
Hi ghmore. 1901 . D. A. Saunders , Botani st & 
Entomol ogi st 
B71 , Spe l tz v s .  Ba r l ey--A Compa ri son for 
Fatteni ng Sheep. 1901 . E .  C. Chi l cott , 
Ag ri c u l t u ra l i st and W. T. Thornber , Herdsman 
B74 , Drouth- resi stant Forage Experi ments at 
Hi ghmore.  1902 . D .  A. Saunders , Botani st 
875 , Treatment of Smut and Rust s .  1902 . 
D .  A. Saunder s ,  Botani st and Entomol ogi st 
B79 ,  Crop Rotati on fo r South Dakota . 190 3 .  
E .  C .  Chi l cott , Agri cu l tura l i st 
B81 , Pasture and Forage P l an t s  for South Dakota 
( I )  1903 . E.  C .  Chi l cott , Ag ri cu l tu ra l i st 
881 , El ements of Prai ri e Horti cu l ture ( V I ) 1903 . 
N .  E. Hansen , Horti cu l tura l i st 
B82 , Maca roni Wheat . • . •  I t s  Mi l l i ng and 
Chemi ca l  Characteri sti c s .  1903 . James H. 
Shepard , Chemi st 
B84 , Report of I nv esti gati ons at the Hi ghmore 
Stati on for 1 903 .  1904 . W. A. Whee l e r ,  
Botan i st and Entomol ogi st 
B92 , Maca roni Wheat . • . I ts  Mi 1 1  i ng and Chemi ca l  
Cha racteri sti c s .  1905.  James H .  Shepa rd , 
Chemi st 
B94 , Al fal fa and Red C l ov er .  1906 . James W .  
Wi l son , Ag ri cul tural i st and H .  G. Ski nne r ,  
Ani mal Husbandry 
B96 , Forage P l ants  and Cerea l s at Hi ghmore 
Substati on , 1 904-05 . 1906 . W .  A. Wheel e r ,  
Botan i st and E ntomol ogi st and Sy l v ester Ba l z  
B97 , Spel tz and Mi l l et for the P roducti on of Baby 
3eef .  1 906 . James W .  Wi l son , 
Ag ri cu l tura l i st and H .  G. Ski n ne r ,  Ani mal 
Husbandry 
BlOO,  The V a l ue of Spel tz for the P roducti on of 
Beef and Pork .  1907.  James W. Wi l son , 
Ag ri cu l tura l i st and H .  G. Ski nner ,  Ani mal 
Husbandry 
8101 , Forage P l ants  at Hi ghmore 1 906-07 .  190 7 .  
W .  A. Wheel e r ,  Botani st a nd  Entomol ogi st and 
Sy l v ester Bal z 
B106 , Sugar Beets i n  South Dakota . 1908. James 
H. Shepa rd , Chemi st 
B109,  Rusts of Cerea l s and Other P l an t s .  1908. 
E. W .  Ol i v e ,  Botani st 
B 1 1 2 ,  The Ki l l i ng of Mustard and Other Noxi ous 
Weeds i n  G rai n Fi e l d s  by the Use of I ron 
Su l phate. 1909 . E .  W. Ol i v e ,  Botani st 
B l 1 3 ,  P rog ress i n  V a ri ety Tests of Ba rl ey .  1909 . 
C l  i f ford Wi 1 1  i s , Chi e f i n Ag ronomy and J . V .  
Bopp , Assi stant i n  Agronomy 
B l 1 5 ,  Report of Work for 1 90 7  and 1 908 at 
Hi g hmore. 1909.  C l i fford Wi l l i s , C� ef i n  
Ag ronomy 
Bl l 7 ,  Sugar Beets i n  South Dakot a .  1909 . 
J ames H .  Shepa rd , Chemi st 
Bl l 8 ,  Co rn . 1 91 0 .  C l i fford Wi l l i s ,  Chi ef  i n  
Agronomy and H .  B .  Potte r ,  Ass t .  i n  Ag ronomy 
8 1 20 , P rogress i n  V a ri ety Test of Al fa l fa .  19 10 .  
C l i fford Wi l l i s ,  Chi e f  i n  Agronomy and  J .  V .  
Bopp , Asst . i n  Agronomy 
8121 , Sugar  Beets i n  South Dakota . 1910 .  
J ames H .  Shepard , Chemi st 
8126 , Al ka l i  Soi l s .  191 1 .  Cl i fford Wi l l i s ,  
Agronomy and J .  V .  Bopp , Asst .  i n  Ag ronomy 
8 128 ,  Progress i n  Wheat I nv esti gati on s .  1 91 1 .  
C l i fford Wi l l i s ,  Ag ronomi st and W .  L .  
Bu rl i son , Chi ef  As st . i n  Ag ronomy 
8133 , Al fa l fa as a Fi el d Crop i n  South Dakota . 
1 9 12 .  Al bert N. Hume, Agronomi st and Samuel 
Garv e r ,  Assi stant Ag ronomi st 
B l 35 ,  Tri a l s wi th Mi l l ets  and Sorghums for Grai n 
and Hay i n  South Dakota . 191 2 .  Al bert N .  
Hume , Ag ronomi st and Man l ey Champl i n ,  
Assi stant i n  Crops 
B l 39 ,  Soi l and Crop and Thei r Rel ab on to State 
Bui l di ng .  1 9 12 .  Al bert N .  Hume , Ag ronomi st 
Bl40,  Sel ecti on and P repa rati on of Seed Potatoes . 
191 3 .  Al be rt N. Hume , Ag ronomi st and Man l ey 
Champl i n ,  Assi st ant i n  C rops 
Bl41 , Cooperati v e  Tests of Al fal fa from Si beri a 
and Eu ropean Russi a .  1 9 1 3 .  N .  E .  Hansen , 
Horti c u l t u r a l i  st 
8 142 , Sugar Beet Cu l tu re .  19 13 .  
J ames H .  Shepa rd , Chemi st 
8145 , A Report of P rogress i n  Soi l Ferti l i ty 
I nv esti gati on s .  191 3 .  Joseph Gl adden 
Hutton , Assi stant Chi ef i n  Ag ronomy 
8146 , Some Vari eti es and St rai n s  of Wheat and 
Thei r Yi e l d s  i n  South Dakota . 191 3 .  Al bert 
N .  Hume , Ag ronomi st and Man l ey Champl i n ,  
A s si stant Ag ronomi st 
8149 , Some Vari eti es and St rai n s  of Oats and 
Thei r Yi e l d s .  1914 .  Al bert N. Hume , 
Ag ronomi st and Man l ey Champl i n ,  Assi stant 
Ag ronomi st 
8 1 50 ,  Weeds .  19 14 .  
H .  S .  Coe , Consu l ti ng Botani st 
8 1 51 , Tri a l s  wi th Sweet Cl ov er as a Fi el d C rop.  
1914.  Al bert N .  Hume ,  Ag ronomi st and Man l ey 
Champl i n ,  Assi stant Ag ronomi st 
8 1 5 3 ,  Sel ecti ng and B reedi ng Corn for P rotei n and 
Di l .  1914 .  Al bert N. Hume, Agronomi st , 
Man l ey Champ l i n ,  Asst . Ag ronomi st and Howard 
Loomi s ,  Ag ronomy Anal yst 
B l 5 5 ,  Sel ecti on and P repa rati on of Seed Potatoes . 
1914 .  Al bert N .  Hume,  Ag ronomi st , Man l ey 
Champ l i n ,  Asst .  Ag ronomi st and I .  S. 
Oa k l and , Assi stant Ag ronomi st 
8159 , Progress i n  P l ant Breed i n g .  191 5 .  
N .  E.  Han sen , Horti cu l tura l i  st 
8 162 , Fi rst Annual  Report of Vi v i an .  Experi ments 
and Demonst rati ons Farm .  191 5 .  Al bert N .  
H ume , Agronomi st , Manl ey Champl i n ,  Asst . 
Ag ronomi st and J .  G. Hutton , Assoc . 
Ag ronomi st 
8 163 , Compa rati v e  Y i e l d s  of Hay . 191 5 .  
Al bert N .  Hume , Ag ronomi st and Man l ey 
Champl i n ,  As � stant Ag ronomi st 
8 1 6 7 ,  Transpl anti ng  A l fa l fa .  191 6 .  
N .  E .  Han sen , Horti cu l tura l i  st 
8 169 ,  F l ax Cu l ture i n  South Dakota . 1 9 1 6 .  
Al bert N .  Hume , Ag ronomi st , Man l ey Champl i n ,  
Asst .  Agronomi st and J ohn Ma rti n ,  
8 1 70 ,  Quackgrass and Western Wheat Grass . 191 6 .  
Al bert N .  Hume , Ag ronomi st and Sam S l oan , 
Student Assi stant i n  Ag ronomy 
8 1 7 3 ,  Sugar Beets i n  South Dakota .  1 91 7 .  
J ames H .  Shepa rd , Chemi st and R .  C .  
Sherwood , Assi stant Chemi st 
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8 1 74 ,  
Bl 7 6 ,  
8 1 79 ,  
8180 ,  
8181 , 
8 1 83 , 
8 184 ,  
8 186 , 
8 1 87 ,  
8 1 93 , 
Sorghums for Forage i n  South Dakot a .  191 7 .  
Man l ey Champl i n ,  Assi stant Ag ronomi st and 
George Wi nwri g ht , Asst . Agronomi st 
Potato Cu l ture i n  South Dakota . 191 7 .  
Man l ey Champl i n ,  Assi stant Agronomi st and 
George Wi nwri g ht , Asst . Agronomi st 
Emmer i n  South Dakota . 1 9 18 .  
Man l ey Champl i n ,  As si stant Agronomi st and J .  
D .  Morri son , Sci enti fi c Assi stant ( detai l ed 
by USDA ) 
Root Crop Cu l tu re i n  South Dakota . 1 9 18 .  
Man l ey Champ l i n ,  Assi stant Agronomi st and 
George Wi nwri ght , Asst . Ag ronomi st 
Corn Cu l ture i n  South Dakota . 1918 .  
Man l ey Champl i n ,  Assi stant Agronomi st and 
George Wi nwri ght , Asst . Agronomi st 
Barl ey Cu l ture i n  South Dakota . 19 19 .  
Man l ey Champ l i n ,  As soci ate Agronomi st , J .  D .  
Morri son , and J ohn Ma rti n 
Yi e l d s  from Two Systems of Corn Breedi n g .  
1 9 1 9 .  A. N. Hume , Agronomi st 
Corn Fami l i es of South Dakota . 191 9 .  
A. N. Hume , Ag ronomi st 
The I nfl uence of Length 
Resu l ti ng  C rops . 19 19 .  
Man l ey Champl i n ,  Assoc . 
Fowl d s ,  Asst .  Agron . 
of Wheat Heads on 
A. N. Hume,  Agron . ,  
Agron . ,  and Matthew 
Soybeans  i n  South Dakota . 192 1 . 
Arthu r  T. Ev ans ,  Associ ate Agronomi st and 
Matthew Fowl d s ,  Assi stant Agronomi st 
8194 , Acme Wheat. 192 1 .  
Man l ey Champl i n ,  Assoc . Agronomi st and Edgar 
McFadden , 
8196 , Potatoes i n  South Dakota . 192 2 .  
Arthur T .  Ev ans , Assoc . Ag ronomi st , George 
Ja nssen , and Matt hew Fowl d s ,  Asst .  Agron .  
8200 ,  Wi nter Wheat i n  South Dakota .  1922 . 
Arthur T .  Ev ans , Associ ate Agronomi st and 
George J an ssen , Asst . Ag ronomi st 
8201 , Some Experi ments wi th  Spri ng Wheat i n  South 
Dakota .  1922. A. N .  Hume , Agronomi st , and 
Arthur T .  Ev ans , Associ ate Agronomi st 
8204 , V a ri eti es  of Corn for South Dakota . 1923.  
A. N .  Hume , Ag ronomi st 
8205 , Some Tentati v e  Statements  Concerni ng Fowl ds  
Hu l l ess  Oat s .  1924 . A. N. Hume , Agronomi st 
821 1 ,  Weeds and Thei r Control . 1924. 
E .  J. Pet ry ,  Consu l ti ng Botani st 
821 3 ,  Growi ng F l ax i n  South Dakota.  1925.  
A. N .  Hume , Ag ronomi st , E .  W .  Hardi es , and 
C .  J .  Franzke 
8220 , The Date of Seedi ng Wi nter Rye .  1926. 
A .  N .  Hume , Agronomi st , E .  W. Hardi es and C.  
J .  Franzke 
8222 , Wheat i n  South Dakot a .  1927.  
E . W. Hardi es , and A .  N .  Hume , Agronomi st 
822 7 ,  Spri ng Seedi ng Ti me for Wheat , Oat s ,  Barl ey 
and F l  ax i n  South Dakot a .  1927.  A. N .  
Hume , Ag ronomi st , C l i fford Franzke and  E .  W .  
H a rdi es 
8230 ,  Better Oats fo r South Dakota . 1928. 
E .  W .  Ha rdi es  
8234 ,  South Dakota Potatoe s .  1928. 
V .  R. Wertz 
824 5 ,  The Possi bi l i ty of Uti l i zi ng Sel fed Strai n s  
i n  P racti cal  C o r n  Improv ement .  1930. A .  N .  
Hume, Ag ronomi st 
8251 , Combi ni ng Grai n i n  Weed- F ree Fl el d s .  1930.  
D.  E .  Wi ant , and R .  L .  Patty 
825 3 ,  A Decade of Crop Yi e l d s  from Vi v i a n  Farm. 
1930. A. N .  Hume 
8256 , Barl ey Producti on i n  South Dakota . 1930.  
K .  H .  W .  K l  ages 
B265 , 
B268, 
B272 , 
B275 , 
B27 6 ,  
B280 , 
B281 , 
B285 , 
B291 , 
B299 , 
B303 , 
B305 , 
B312 ,  
B31 4 ,  
B324 , 
B325 ,  
B342 , 
B344 , 
B361 , 
B369 , 
B383 , 
B384 , 
B394 , 
B397 , 
B401 , 
B406 , 
B41 1 ,  
B421 , 
B422 , 
B42 6 ,  
A Compari son o f  Al fa l fa ,  Sweetcl ov e r ,  and 
Sudangrass a s  Pasture Crops for Dai ry Cows . 
1 931 . Tom Ol son and Ben L .  Robi n son 
Spri ng Wheat V a ri eti es  for South Dakota . 
1 931 . K .  H. w. Kl ages 
Crop Y i e l d s  ov er Ni neteen Years from 
Hi ghmore Expe ri ment Farm. 1 932 . A. N .  
H ume. 
The Germi nati on of Seed Corn. 1933 . A. N .  
Hume and  C l i fford Franzke 
Wi nter Wheat P roducti on i n  South Dakota . 
1 93 3 .  K .  H. w. K l ages 
The Res u l t s  of Twenty Years Compl ete Soi l 
Ferti l i ty Tests at Brooki n g s ,  SD . 1 93 3 .  J .  
G .  Hutton 
Oat Feed as  a Substi tute for Roughage.  
1 93 3 .  Tom Ol son 
Sorghums for Forage and G rai n i n  South 
Dakot a .  1 934.  A. N. Hume and C l i fford 
F ranzke 
Smal l G rai n and F l ax V a ri eti es  i n  South 
Dakot a .  1 934 .  K .  H .  W .  Kl ages 
Hybri d Corn . 1936. 
A. N. Hume and C l i fford Franzke 
The Two Row Cu l ti v ator Conv erted i nto a Weed 
Control Machi ne.  1936.  D. E. Wi ant , and R .  
L .  Patty 
Fi e l d  Bi ndweed. 1936. 
C.  J.  Franzke and A .  N. Hume 
Twenty-One Years of Crop Yi e l d s  from 
Cottonwood E xperi ment Farm. 1937 .  A. N. 
Hume , Edg a r  J oy and C l i fford F ranzke 
A Prel i mi nary Study of the E ffect of 
C u l ti v ati on on Certai n Chemi ca l s and 
Physi ca l  P roperti es  of Some South Dakota 
Soi l s .  1937 .  Leo F .  Puh r and Oscar O l son 
Ten Years  of Experi mental  Resu l t s  on 
Cu l ti v ated Pastures .  1938. T .  M. Ol son and 
T. A. Ev ans  
Thi rty Years  of  Soi l Ferti l i ty I nv esti gati on 
i n  South Dakota . 1938. Joseph G l adden 
H utton 
Spri ng Wheat V a ri eti es  i n  South Dakota . 
1 940 .  S .  P. Swenson 
Depth of Ti l l age.  1940. 
A .  N .  Hume 
Reg ras si ng Areas i n  South Dakota . 1942 . 
C l i fford F ranzke and A .  N. Hume 
C rop Y i e l d s  as Rel ated to Depth of P l owi ng .  
1 943 .  A .  N .  Hume 
Al fa l fa i n  South Dakota . 1 946 . 
Samue 1 Garv er 
Forage from K oc hi a .  1 94 7 .  
E .  L .  E ri c k  son 
Rushmore Spri ng Wheat . 1949. 
J.  E .  Gra fi u s  and V.  A. Di rks  
Norghum Sorghum. 1949 . 
C .  J .  F ranzke 
J ames Hu l l ess  Oats . 1950. 
J .  E. Grafi us  and V. A. Di rks  
Pi erre Rye .  1 95 1 .  
J .  E .  Grafi us  
Soi l s  of J erau l d  County , South Dakota . 
1 951 . A. J .  K l i ngel hoet s ,  V .  W. Moxon , G. 
B .  Lee , and G .  J. Bunt l ey 
Soi l s  of Day County , South Dakota . 1952 . 
A .  J .  K l i ngel hoet s , E l roy R. Lumb , G .  J .  
Buntl ey 
An Ana l ys i s of Smal l G rai n Performance i n  
South Dakota . 1954 . J .  E .  Grafi u s  and V .  
A .  Di rks  
Rel i ance ,  An Ear ly  Grai n Sorghum. 1 95 3 .  
C .  J .  Franzke 
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B42 7 ,  
B430 ,  
B43 6 ,  
B439 ,  
B449 ,  
B453 , 
B455 ,  
B462 , 
B46 7 ,  
B468,  
B469 , 
B502 , 
B504 , 
B506 , 
B507 , 
B508 , 
B51 1 ,  
B51 3 ,  
B51 6 ,  
B51 7 ,  
B52 5 ,  
B526 , 
B52 7 ,  
B533 , 
B534 , 
B540 ,  
Grass and Legume P roducti on and Management 
i n  South Dakota . 1953 .  W . W .  Worzel l a ,  L .  
0 .  Fi ne ,  J .  G .  Ros s ,  M .  W .  Adams , L .  F .  
Puh r ,  P .  L .  Carson and B .  L .  Brage 
Soi l s  of Cl ay County , South Dakota . 195 3 .  
G .  J .  Buntl ey ,  W .  C .  Bourne and F .  C .  Westi n 
Dupree and Waubay--Two New Oats for South 
Dakota . 1 954.  V. A. Di rks 
Soi l s  of Spi nk  County , South Dakota . 1954 . 
F .  C. Westi n ,  G. J .  Bunt l ey ,  W. C .  
Mol denha ue r ,  F .  E .  Shubeck 
Reconnai ssance Soi l Surv ey of 
County , South Dakota . 1955 .  
G .  J .  Bunt l ey ,  F .  C .  Westi n ,  
Shubeck 
Potter 
W. I .  Watki n s ,  
and F .  E .  
The I nfl uence of Ni trogen and Potassi um on 
the Av ai 1 abi 1 i ty of Ferti 1 i zer P hosphorus . 
1 955 .  L .  0. Fi ne ,  w/col l aborati on of Bauer ,  
C a  1 dwe 1 1  , Grun es , Hai se , H a  1 ey , Hammers ,  
Hol t ,  Hust ru l i d ,  Jackson , Kaufman , Koeh l e r ,  
Marri ott , Nel son , Ohl rogg , and Yamaga .  
Date and  Rate of  Corn  P l anti n g .  1956 .  
A. N .  Hume , V .  A .  Di rks  and  D .  B .  Shank 
Li berty Barl ey .  195 7 .  
D .  D .  Harpstead 
Dua l --An Ear ly  Grai n and Forage Sorghum. 
1958. C. J. Franzke 
Soi l S urv ey--Brooki ngs  County , South Dakota . 
1959. F .  C. Westi n ,  G. J .  Bu nt l ey ,  F. E .  
Shubec k ,  L .  F .  Puh r and N .  E.  Bergstresser 
Teton Al fa l fa--A New Mu l ti -Purpose V a ri ety 
for Sout h Dakota . 1958 . M. w. Adams and 
George Semeni uk 
Produci ng Grass Seed i n  South Dakota . 196 1 .  
J .  G .  Ross 
Ferti l i zi ng Bromegrass--C rested Wheatg rass  
i n  Western South  Dakota . 1961 . J .  R. 
Thomas 
Oahe I ntermedi ate Wheatg ras s .  1962 . 
J .  G. Ross 
Spri nker  I r ri gati on Management .  1963 . 
John L .  Wi ersma 
Twenty Yea rs of Soi l Management on Vi enna 
Si 1 t  Loam. 1962 . Dr. Leo F .  Puhr 
Soi 1 S u rv ey of Hand County , South Dakota . 
1963 . E .  M. Whi te , F .  C. Westi n and G .  J .  
Bunt l ey 
Twenty Years of Soi l Management Studi es  at 
Central S ubstati on , Hi ghmore . Dwi g ht 
Hov 1 and , B. L .  B rage and Wade P ri ng 1 e 
Ferti 1 i zi ng I rri gated Rotati ons i n  the 
Proposed Oahe I rri gati on Area . 1964 . P .  D. 
Ev enson , L .  0 .  Fi ne 
Crop P roducti on P racti ces for I rri gated 
Lands .  1964 . L. O. Fi ne , N. A. Di mi c k ,  R .  
i .  Campbel l and H .  M. Vance 
Trav oi s--An Al fa l fa for Grazi n g .  1965 . 
M .  D .  Rumbaug h ,  G. Semeni uk , R. Moore and J .  
D .  Col burn 
Mi ni mum Ti 1 1  age for G rowi ng Corn.  1965 .  
F red Shubec k ,  Quenti n Ki ngs l ey 
Establ i shi ng Vegetati v e  Cov er to P rotect 
Roadsi de Soi l s  i n  South Dakota . 1966. 
Dwi ght Hov l an d ,  Dean E. Wes l ey ,  Jordan 
Thomas 
Hume--A Hard , Red Wi nter Wheat . 1966. 
D. G .  Wel l s ,  G .  W .  Buchenau and J .  J .  
Bonnemann 
P runus  hortu l ana A v i rus- free , Non- sprouti ng 
Understock for Hardy P l ums and O rnamental  
P runu s .  1966 . W .  F .  Buchhol tz , C .  M .  Nagel 
and H. G .  Pu l si fer 
A New Bar l ey for South Dakota , Pri mus . 
1967 . Phi 1 B. P ri ce 
B554 , KOTA--A New South Dakota Oat . 1969. 
R.  S. Al brectsen 
B555 ,  Producti o n ,  Crude P rotei n and Use of 1 1  
I rri gated G rasses and etc .  1969 . J ames R .  
Johnson and J ames T .  Ni chol s 
B556 , Compari ng I rri gated and D ry l and Operati ons . 
May , 1 969.  Char l es C. Mi cheel 
B557 , Wi nok a ,  A New Ha rd Red Wi nter Wheat .  1 969 .  
D .  G. Wel l s ,  C .  L .  Lay , J .  J .  Bonnernann , G. 
W .  Buchenau 
B558 , Physi cal  Qu a l i ty of South Dakota Wheat . 
May ,  1 969.  Raymond C .  Ki nch  and Ri chard A .  
Pence 
B559, Wheat Qua l i ty and Yi e l d  Spri ng  versus 
Wi nter. May , 1 969 .  Raymond C .  Ki nch  and 
Ri chard A .  Pence 
B566 , P l ants of South Dakota G ra s s l and s .  1970.  
J ames R .  J ohnson and J ames T. Ni cho l s 
B567 , Ti l l  P l anti ng Corn .  Marc h ,  1 970.  
Pau l  K .  Turnqui st , Hen ry Wae l ti , L .  A.  
Mat hi  son 
B589 , South Dakota Seed Qua l i ty--A Dri l l box 
Surv ey .  1 97 1 .  Raymond C. Ki nch  and J .  
Duane Co l bu rn 
B603 , P ri l a r  Ba rl ey .  1972 . 
Phi 1 B. P ri ce 
B605 , P ri mary Desti nati ons of South Dakota 
Corn , Oats , Ba rl ey and Sorghum Wi l l i am 
F .  Payne 
B610 ,  Chi ef Oat s .  1973 . 
Da l e  L .  Reev es 
B61 7 ,  Bronze Wheat . 1974 . 
Da rrel l G .  Wel l s ,  J .  J .  Bonnemann , Wayne S .  
Gardner ,  G .  W .  Buchenau 
B621 , Sunf l owers i n  South Dakota . 1974 . 
Harry A. Gei se 
B624 , Soi l Ferti l i ty Lev el s  for South Dakota 
Soi l s . 1975 .  Raymond C. Ward and Pau l  L .  
Carson 
B629 , Spear Oats .  1975 . 
Da l e L .  Reev es 
B642 , Grass Speci es and V a ri ety Performance i n  
South Dakota.  1976.  J .  G. Ross and C .  R .  
K rueger 
B643 ,  Li me App l i c ati ons Sel dom Benefi t South 
Dakota Soi 1 s. 1976. R. C .  Wa rd , P .  L .  
C a rson , D .  D .  Koth , Ear l  Adams 
B645 ,  How an Oat P l ant Dev e l ops . 1976 . 
D .  L .  Reev es and H .  S. Sraon 
B656 , Soi l s  of South Dakota. 1978. 
F. C .  Westi n and Dougl as D. Ma l o  
B65 7 ,  Rati ng  South Dakota Soi l s  Accordi ng to 
P roducti v i ty .  1978. D. D. Ma l o  and F. C .  
Westi n 
B663 , Eurek a .  1979 .  
Don L .  Kei m ,  G .  W. Buchenau and  J .  J .  
Bonnemann 
B665 , N .  E .  Han sen ' s  Contri buti ons to Al fa l fa 
Breedi ng i n  North Ameri c a .  1 979 .  M. D .  
Rumbaugh 
Techni cal  Bu l l eti n s  
Sta rti ng i n  1 939 techni ca  1 bul l eti n s  were used 
for reporti ng more techni ca l  types of research .  
Members of the  Agronomy and  P l ant Pathol ogy 
Depa rtments authored 1 7  of the fi rst 41 techni ca l  
bu l l eti n s  publ i shed . 
.. 
TBl , A Study of Sorghum wi th  Reference to the 
Content of HCN .  1939.  C. J .  Franzk e ,  Leo 
F .  Puhr  and A. N. Hume 
TB2 , A Sel eni um i n  Rocks , Soi l s  and P l ants 
( Rev i sed 1 950) 
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TB4 , Soi l Changes as I n fl uenced by Croppi ng  and 
Ferti l i zer Treatment .  
TB5 , Se l eni um i n  G l aci a l  and Associ ated Deposi ts . 
1945.  
TB? ,  Ni t rogen Di stri buti on i n  the Corn Pl ant . 
1948. 
TBl l ,  Vi rus Di seases of Cereal C rops i n  South 
Dakota . 1952 . J .  T. S lyk h ui s 
TB 1 3 ,  The P rotei n Composi ti on o f  Ba rl ey Grown i n  
South Dakota . 1953 . 
TB24 , Ev aporati on Reducti on I nv esti gati on--Pactol a 
Reserv oi r , SD 1962-3 . 1964 . J .  R. Runk l es ,  
J .  F .  Barthol i c  and R .  I .  Papendi ck  
TB26 , Organi c Trenchi ng  i n  SD C l aypan 
Soi l s--E ffects on G rai n Yi el d s ,  Soi l 
Moi sture and Root Penetrati on .  1965.  
Quenti n S .  Ki ngs l ey and F .  E .  Shubeck 
TB31 , Nematodes of the Northern G reat P l ai n s .  
Part I .  Ty l enchi da (Nemata : Secernentea ) .  
1 968. Gera l d  Thorne and Ri c ha rd B .  Mal ek 
TB34 , Pasture I mprov ement .  
TB3 5 ,  Di seases o f  G rasses and Cerea l s  i n  South 
Dakota . A check l i st .  1969.  C. J .  Manki n 
TB3 6 ,  Fungus Di seases on Non-grass P l ants i n  South 
Dakota . A check l i st .  1969.  C. J .  Manki n 
TB3 7 ,  Genesi s of the Soi l s  of Lake Dakota P l ai n  i n  
Spi n k  Co . ,  SD i n  1 970 .  
TB38 , Predi cti ng Seed Y i el d of Al fa l fa C l ones . 
1971 . M .  D .  Rumbaugh 
TB40 , Recurrent Sel ecti on for Al fa l fa Seed Yi e l d .  
1976.  M .  D .  Rumbaugh 
TB41 , Nematodes of the Northern G reat P l ai n s .  
Part I I .  Doryl ai moi des ( Nemata : 
Adenophorea ) .  1974 . Gera l d  Thorne 
Ci rcu l ars  
Experi ment Stati on ci rcu l a rs were exten si on­
type pub l i cati ons for wi despread di stri buti on to 
fa rmers and rancher s .  At fi rst they contai ned 
recommendati ons , but i n  l ater years they were used 
as annua 1 reports of Experi ment Farms or Perfor­
mance Testi n g .  Ci rcu l ar No.  1 and 83 others ( 36% ) 
of the Experi ment Ci rcu l ars  were wri tten by 
Ag ronomi st s .  
C 1 ,  Soi l S u rv ey ( repri nt i n  1 933 ) .  
J .  G. Hutton 
C32 , Mi omark Oats .  1941 . 
S .  P. Swenson 
C43 , Seed Testi ng on the Farm .  1943 . 
E .  L. E ri c kson 
C45 , The 1 942 South Dakota Hybri d Corn Yi e l d s .  
1 943 .  E .  R .  Hehn and J .  E.  Grafi u s  
C50 , South Dakota Corn Performance Testi ng i n  
1943 . 1 944 . J .  E.  Grafi u s  and E .  R .  Hehn 
C51 , Sorghum Seed Treatment . 1944 . 
W .  M. Buchhol tz 
C55 , South Dakota Corn Performance in  1 944 .  
1944 . Kar l  F .  Manke and  J .  E.  Grafi us  
C57 ,  Rancher Sorghum. 1 94 5 .  
C .  J .  Franzke 
C58, Ree Wheatgrass . 194 5 .  
C .  J .  Franzke 
C60 , Corn Performance Test i n  1 945 .  1 946 . 
Ka rl F .  Manke 
C66 , Corn Performance Test i n  1 946 .  1 94 7 .  
D .  B .  Shan k  and K a r l  F .  Manke  
C67 , Feeba r  Bar l ey . 194 7 .  J .  E.  Grafi us  
C69 , Chemi ca l  Control  of Weeds .  1949 .  
L .  M. Sta h l e r ,  Ly l e  A. Derschei d and  D .  E .  
K ratochvi 1 
C71 , 1 947  Corn Performance Test . 1948 . 
D. B. Shank 
C74 , P l ai n s  Ba r l ey .  1950. J .  E .  Grafi us  
C75 ,  C u l tural  Methods of Noxi ous Weed Control  i n  
South Dakota.  1948.  L .  M. Stah l er and Ly l e  
A .  Dersc hei d 
C 7 6 ,  Corn Perfonnance i n  1 948.  1949. D .  B .  
Shank  
C79 ,  Corn Perfonnance in  1 949 .  1950. D .  B .  
Shank  
C 81 , Grasses and Legumes for South Dakota .  1950,  
M .  W. Adams , J .  G .  Ross , W .  W .  Worze l l a  and 
A. N .  Hume 
C84 , South Dakota Perfonnance Tests i n  1 950.  
195 1 .  D .  B .  Shank and G .  E .  Nachti gal  
C85 , Dry-Land C rop P roducti ons on the Cl ay Soi l s  
of Western South Dakota . 1 951 . A .  Osenbrug 
a nd 0. R .  Matthews 
C86 , Progress Report of Resea rch i n  
W .  W .  Worze l l a ,  A. N .  Hume , L .  
E .  Grafi u s ,  C .  J .  Franzke , D .  
A .  Di rks ,  J .  G .  Ross and  M .  W .  
C88 , Soi l s  of South Dakot a .  1 95 1 .  
C rops . 195 1 .  
F .  Puh r ,  J .  
B .  Shank , V .  
Adams 
F. C. Westi n ,  A. J. K l i ngel hoets and G. B .  
Lee 
C89 , Pre l i  mi n a ry Experi ments Wi th  Vapor 
T reatments for P rev enti on of Sti nki ng  Smut 
of Wheat . 1940. C. M. Nagel and L .  R .  
Ri cha rdson 
C92 ,  Fe rti l i ty Mai ntenance and Management of 
South Dakota Soi l s .  1952.  Leo F. Puhr  and 
W .  W .  Worze l l a  
C 93 ,  Corn Performance Test i n  1 95 1 .  1952.  
G .  E .  Nachti gal  and D .  B .  Shank  
C94 , Chemi cal  Control of Weed s .  1952.  
Lyl e A .  De rschei d and L .  M. Stah l er 
C97 , Sout h Dakota Corn Perfonnance Test s .  1952 . 
D .  B .  Shank , D. E .  K ratochv i l ,  G .  Nac hti gal  
C lOl , South Dakota Corn Perfo nnance Tes t .  1953 . 
D .  E .  K ratochv i l and D .  B. Shank  
Cl02 , Perenni a l  a nd  Annua l  Weed Cont rol i n  South 
Dakot a .  1954. Ly l e  A .  Derschei d and L l oyd 
R .  Wi l son 
C l03 , Prog ress i n  Ag ri cu l tural  Research at the 
North  Central Substati o n .  1 954 . Secti ons 
by B .  Brage ,  F .  C .  Westi n ,  G .  J. Bunt l ey ,  V .  
A .  Di rks , D.D. Harpstead , D .  B .  Shan k ,  C .  J .  
F ranzke , M. W .  Adams and A .  N .  Hume 
C l 04 ,  Soi l Moi sture Depleti on by I r ri gated Crops 
G rown i n  South Dakot a .  1954 .  Leonard J .  
E ri e  and Nei 1 A .  Di mi c k  
C l 0 7 ,  I r ri gati on Research i n  the J ames Ri v er 
Basi n ;  A 5-year progress  report . 1 954 . 
Di fferent secti ons by di fferent authors 
Cl 09 ,  Soi 1 Surv ey and Land  V a l uati on for Tax 
Pu rposes . 1954.  A .  J. K l i ngel hoets and F .  
C .  Westi n 
C l l 2 ,  1 954 Corn Perfonnance Test . 1955 .  
D .  E .  Kratchov i 1 and D .  B .  Shank  
C l l 3 ,  Research i n  Crops and Soi l s--A Progress 
Report . 1955. Worzel l a ,  Puh r ,  Franzk e ,  
Shan k ,  Di rks , Ross , Adam s ,  Ha rpstead and 
Hume 
C l l 4 ,  Chemi ca l  Cont rol of Woody P l ant s .  1955 . 
Ly l e  A. Der schei d and E .  K .  Ferrel 
C l 20 ,  Ferti l i zati on and Spaci ng of I rri gated Corn 
on the Bel l e  Fourche I rri gati on P roj ect . 
1956.  Bruce L .  Bai rd and J oseph J .  
Bonnemann 
Cl 21 , Corn Perfo rmance Tests i n  1 955 .  1956.  
D .  E .  K ratchovi l and D .  B .  Shank  
C l22 , Weed Control Research i n  SD .  1956 .  
Lyl e  A .  De rschei d and  Kei th  E .  Wa l l ace 
C l23 ,  Better Ag ri cu l ture Th rough Research i n  Sout h 
Dakota . 1956 .  
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Cl24 , Agri cu l tural  Research at the Central  
Substati on at Hi ghmore ,  SD . 1956.  
Di fferent secti ons by v a ri ous authors 
C l 25 ,  Weed Control Equi pmen t .  1956 .  
Lyl e A. Derschei d and  H .  H .  Delong 
C l34 , South Dakota Corn Perfo rmance Tests i n  1956 .  
1957 .  D .  B .  Shank , D .  E .  K ratochvi 1 and  R .  
A .  Moore 
C l 3 6 ,  Research i n  Crops and Soi l s--A Progress 
Report . 1957. Worzel l a , Puh r ,  M. W .  Adam s ,  
Ros s ,  Di rks , Harpstead , Franzke , J .  R .  
Run k l es ,  a n d  Shank  
Cl39 , 1 957  Corn Performance Test s .  1958. 
D. E .  K ratochv i 1 ,  D .  B .  Shank and J .  J .  
Bonnemann  
Cl46 , Control a nd  E l i mi nati on of � e l d  � ndweed . 
1 958.  Ly l e  A. Derschei d and Kei th E .  
Wal l ace 
C l 4 7 ,  Control and E l i mi nati on of Thi st l e s .  1958. 
Ly l e  A .  Derschei d and Kei th E .  Wal l ace 
Cl48, Weed Control i n  � el d  C rops . 1958 . 
Ly l e  A. Derschei d and Kei th E. Wa l l ace 
C l53 ,  1962 Smal l G rai n Vari ety Tri a l s .  1963.  
J .  J .  Bonnemann 
C l 54 ,  1 962 Corn Performance Tri a l s . 1963. 
J.  J.  Bonnemann 
C l 5 7 ,  Wheat Sedi mentati on Testi ng i n  South Dakota . 
1964 . R .  C .  Ki nch  
Cl59 ,  1 963 Smal l G rai n V a ri ety Tri als .  1964 . 
J .  J .  Bonnemann 
C l 60 ,  1 963 Corn Performance Tri a l s . 1964 . 
J .  J .  Bonnemann 
C l61 , 1 963 Grai n Sorghum Perfonnance Tri a l s . 
1 964 . J .  J .  Bonnemann 
C l 65 ,  1 964 Smal l Grai n V a ri ety Tri als . 1965.  
J .  J .  Bonnemann 
Cl66 , 1 964 Corn Performance Tri a l s .  196 5 .  
J .  J .  Bonnemann 
Cl67 , 1 964 Grai n Sorghum Perfo nnance Tri al s .  
1 965 . J .  J .  Bonnemann 
Cl68,  Dri 1 1  Box Surv ey of Spri ng P l anted G rai n s  i n  
SD .  1965.  R .  C .  Ki nch and J .  D .  Col burn 
C l 70 ,  Resea rch P rogress Report . ( E ureka , Hi g hmore , 
Redfi e l d ) . 196 5 .  Vari ous Authors 
C l 71 , Research Progress Repo rt . ( Buffa l o ,  Newel l ,  
Cottonwood , Presho ) .  1965.  Vari ous Authors 
Cl 73 , 1 965 Smal 1 G rai n V a ri ety Tri al s. 1966. 
J. J. Bonnemann 
C l 74 ,  1 965 Corn Performance Tri a l s .  1966.  
J .  J .  Bonnemann 
C l 75 , 1 965 Sorghum Performance Tri als .  1966.  
J .  J .  Bonnemann 
C l 7 6 ,  1965 Corn Performance Tri a l s .  1966 .  
J .  J .  Bonnemann 
C l 7 9 ,  Smal l G rai n Vari ety Tri als .  196 7 .  
J .  J .  Bonnemann 
Cl80,  Corn Performance T ri a l s .  1967 .  
J .  J .  Bonnemann 
Cl81 , 1 966 Grai n Sorghum Perfo rmance Tri a l s . 
1 96 7 .  J .  J .  Bonnemann  
C l82 , 1 96 7  Smal l Grai n V a ri ety Tri a l s .  1968. 
J. J. Bonnemann  
C l83 ,  1 967  Corn  Performance Tri a l  s .  1968. 
J .  J. Bonnemann 
Cl84 , 1 967  Grai n Sorghum Performance . 1968. 
J .  J. Bonnemann 
Cl94 ,  Smal l Grai n V a ri ety Tri a l s  i n  1 968.  
J .  J .  Bonnemann 
Cl95 , Corn Pe rformance Tri a l s i n  1 968. 
J. J .  Bonnemann 
Cl96 , Grai n-Sorghum Performance Tri al s i n  1 968.  
J .  J .  Bonnemann 
C197 , Smal l Grai n V a ri ety Tri a l s  i n  1969.  
J.  J .  Bonnemann 
C 1 98 ,  Corn Perfo rmance Tri a l s  i n  1 969 .  
J .  J .  Bonnemann 
C 199 ,  Grai n Sorghum Performance Tri a l s  i n  1 969 .  
J .  J .  Bonnemann 
C200 , 1 970 Smal l G rai n Vari ety Tri a l s .  1970.  
J .  J .  Bonnemann 
C201 , 1 970 Corn Performance Tri a l s .  1971 . 
J .  J .  Bonnemann 
C202 , 1 970 Grai n Sorghum Performance Tri a l s .  
1 971 . J .  J .  Bonnemann 
C203 , 1 971  Smal l G rai n Vari ety Tri a l s .  197 1 .  
J .  J .  Bonnemann  
C204 , 1 971  Corn Performance Tri a l s .  1972 . 
J .  J .  Bonnemann  
C205 , 1 971  Grai n Sorghum Performance Tri a l s .  
1 972 .  J .  J .  Bonnemann 
C207 ,  Grai n Sorghum Performance Tri a l s i n  1 97 2 .  
J .  J .  Bonnemann 
C208, Corn Performance Tri a l s  i n  1 972 .  
J .  J .  Bonnemann 
C209, Corn Performance Tri a l s  i n  1 973 . 
J .  J .  Bonnemann 
C21 0 ,  Grai n Sorghum Performance i n  1 973 . 
J .  J .  Bonnemann 
C21 1 ,  Gent C I  17293 Wi nter Wheat . 1974 . 
D .  G .  Wel l s ,  J .  J .  Bonnemann 
C21 2 ,  Grai n Sorghum Perfo rmance Tri a l s  i n  1 974 . 
J .  J .  Bonnemann  
C21 3 ,  Corn Performance Tri a l s  i n  1 974 . 
J .  J .  Bonnemann  
C21 4 ,  1 975 Corn  Performance Tri a l s .  1976 . 
J .  J .  Bonnemann 
C21 5 ,  1 975 Corn Performance Tri a l s . 1976 .  
J .  J .  Bonnemann 
C21 6 ,  1 976 Grai n Sorghum Performance Tri a l s .  
1977 .  J .  J .  Bonnemann  
C21 7 ,  1 976 Corn  Performance Tri a l s .  197 7 .  
J .  J .  Bonnemann 
C221 , Co rn Performance Tri a l s  i n  1 9 7 7 .  1978.  
J .  J .  Bonnemann 
C222 ,  1 977  Grai n Sorghum Performance Tri a l s . 
1 978. J .  J .  Bonnemann 
C22 7 ,  1 978 Corn Performance Tri a l s . 1979.  
J .  J .  Bonnemann 
C228, 1 978 Grai n Sorghum Performance Tri a l s . 
1 979 .  J .  J .  Bonnemann 
C231 , 1 979  Corn Performance Tri a l s .  1980 . 
J .  J .  Bonnemann  
C232 , 1 979 Grai n So rghum Perfo rmance Tri a l s .  
1 980 . J .  J .  Bonnemann 
Depa rtmenta l Pamph l ets 
Depa rtmenta l pamph l ets were exten si on-type 
pub l i cati ons on temporary to� c s .  Ori gi na l ly 
they were used for annua 1 reports of Perfor­
mance Testi ng  res u l t s ,  but were l ater used as 
progress reports or for the pub l i cati on of 
tentati v e  i n formati on that wou l d  l ater be 
i nc l uded as pa rt of a more permanent publ i ca­
ti on .  
Agronomy Pamph l et s  
Ov er 90 pamph l ets were wri tten by members of 
the Ag ronomy Department i n  the quarter of a cen­
t u ry 1 944- 1 969 .  
APl  Ag ronomy Seed Laboratory ,  I t s  Functi ons and 
Serv i ce Exp l ai ned .  January 1 944.  E. L. 
E ri ckson 
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AP2 1 943  C rop V a ri ety Yi e l ds and Recommenda­
ti ons . January 1 944 .  J. E. Grafi u s ,  C. V .  
F ranzke ,  E. L .  E ri ckson , A. N .  Hume 
AP3 Progress Report of Fi el d Tri a l s  of Soi l con­
serv ati on P racti ces i n  SD from 1 939- 1 94 3 .  
AP4 Fi el d Tri a l s  wi th Ferti l i zers i n  SD . 
January 1 94 5 .  L .  F .  Puhr and W. W. Worzel l a  
AP5 
AP6 Fi el d Tri a l s  wi th Ferti l i zers i n  SO i n  1 945 .  
AP7 
December 1 94 5 .  W .  W .  Worzel l a  and L. F .  
Puhr  
AP8 Smal l Grai n Vari ety Tests i n  SD 194 1 - 1 945 .  
Janua ry 1 946 .  J .  E .  Graft us  a nd  E .  R. Hehn 
AP9 Ki l l i ng Weeds wi th 2 ,4-D .  Apri l ,  1 946 .  
AP lO  Chemi ca l  Cont rol of  Weeds .  January 1 94 7 .  
L .  A .  Derschei d a n d  L .  M. Stah l er 
APl l Smal l Grai n Vari ety Tests i n  SD . 1946 .  
J .  E .  Grafi us  
AP12 Approv ed P racti ces for Noxi ous Weed Control . 
Apri l 1 94 7 .  L .  M. Stah l  er and L .  A. 
Derschei d 
AP 1 3  Soi l Testi ng for SD - August , 1 94 7 .  
AP14 
AP1 5  Progress Report of Smal l G rai n Vari ety Tests 
i n  SD . 1 947 . J. E .  Grafi us  
AP1 6  A Method of Checki ng  a Weed Sprayer .  May 
1948. Ly l e  A. Derschei d 
AP1 7  Soi l Testi ng  for SD - Janua ry ,  194 9 .  
A P 1 8  Smal l G rai n V a ri ety Tests SD 1944- 1 948.  
January,  1 949 .  J .  E .  Grafi us  and V .  A .  
Di rks  
AP1 9  Cu l ture Methods for G rai n Sorghum Seed 
Producti on .  Feb . 1949. C. J. Franzke 
AP20 Smal l G rai n V a ri ety Test s  i n  SD 1945- 1 949.  
Nov . ,  1 949.  J .  E.  Grafi us , V .  A. Di rk s ,  G. 
Keehn , A .  C .  Di ttman and Larson 
AP21 Progress Report of SD Ferti l i zer Experi ments 
1 950.  December 1 950 . L .  F .  Puhr ,  L .  O. 
Fi n e ,  P. L .  Carson and D. Norgaard 
AP22 Smal l G rai n V a ri ety Tri a l s  i n  SD 194 6- 1 950. 
AP23 
Janua ry ,  1 951 . J. E. Grafi us  and V .  A. 
Di rks  
AP24 Progress Report of SD Ferti l i zer Experi ments 
1952 . L .  F .  Puh r ,  B .  L .  Brage ,  P .  L .  
Carson , F .  E .  Shubec k , E .  Gresham 
AP25 
AP26 Progress Report of SD Ferti l i zer Expe ri ments 
1 953 . Puh r ,  Brage , Carson , Shubec k ,  Gresham 
AP27 Smal l Grai n Vari ety Tri a l s  i n  South Dakota 
1949-1 953 . Feb . 1 954 . V .  A. Di rks and D .  
D .  Ha rpstead 
AP28 The Sui tabi l i ty of SD Waters for I rri gati o n .  
J une  1 954 .  E .  J .  Wi l l i amson and P .  L .  
Carson 
AP29 SD Ferti l i zer  Experi ments , 1954 . L. F .  
Puhr ,  F .  E .  Shubec k ,  B. L .  Brage , L .  O .  Fi ne 
and P .  L .  Carson 
AP30 Smal l G rai n V a ri ety Tri a l s  i n  SD 1950- 1 954 . 
AP31 
AP32 
V. A. Di rks , D .  D .  Harpstead , H. Lund , A. L. 
Di ttman , W. Pri ng l e ,  J. J. Bonnemann ,  
Osenbrug ,  F .  Whetzal  
AP33 Smal l G rai n V a ri ety Tri a l s  in  SD 195 1 - 1 955 .  
Nov . ,  1 95 5 .  
AP34 SD Ferti l i zer Experi ments 1 95 5 .  Nov . ,  1955 .  
AP35  SD  Ferti l i zer  Experi ments 1 956.  Nov . ,  1956. 
AP36 Smal l G rai n V a ri ety Tri al s  i n  SD 1952-1956 .  
December,  1956.  V .  A. Di rks , D .  D .  
Ha rpstead 
AP37 
AP38 
AP39 
AP40 
AP41 
AP42 
AP43 
AP44 
AP45 
AP46 
AP47 
AP48 
AP49 
AP50 
AP51 
AP52 
AP53 
AP54 
AP55 
AP56 
AP57 
AP58 
AP59 
AP60 
AP61 
Southeast Research Farm ,  Menno , SD Annual  
P rogress Report . Decembe r ,  1 956 .  Q .  S. 
Ki ngl sey 
Northeast Research Farm, Watertown , SD . 
Annual P rogress Report , Decembe r ,  1 956.  Q .  
S .  Ki ngs l ey 
Smal l G rai n Vari ety Tri a l s  1 953-1 957.  
V .  A. Di rks , D .  D. Ha rpstead 
SD Ferti l i zer E xperi ment s ,  1957 .  December , 
1 95 7 .  
Southeast Research Farm. Ann .  Prog . 
Rep. , 1 957 .  Feb . ,  1 958.  Q .  S. Ki ngs l ey 
Northeast Research Farm ,  Watertown , SD 
Annual P rogress Report , 1 95 7 .  Dec . ,  1 95 7 .  
Q .  S. Ki n g s l ey 
Wi nter G rai n s  V a ri ety Tri a l s  i n  SD 
1 954-1 958. V. A. Di rks 
SpM ng G rai n V a ri ety Tri a l s . January ,  1 959.  
V .  A. Di rks , D .  D. Harpstead 
Corn Perfo rmance , 1 958.  
D .  B. Shank and D .  E .  K ratochov i l  
Soi l Ferti l i ty and Management Experi ments , 
1 958.  December ,  1 958.  
Southeast Research Farm. Ann .  Prog . Rep .  
1 958.  Dec . ,  1 958. Q .  S .  Ki n g s l ey 
Northeast Research Farm, Watertown , SD 
Annual P rogress Report , 1 958. Dec . ,  1 958. 
Q. S .  Ki ngs l ey 
South Central  Research Farm, Presho.  Marc h ,  
1 959.  G .  A .  Gei se 
Recent Legume Vari ety Tri a l s  in SD , J u l y ,  
1 959.  M .  D .  Rumbaugh 
Southeast Research Farm, Menno , SD . Annual 
P rogress Report , 1 959 .  Dec . ,  1 959 .  Q .  S. 
Ki ngs l ey 
Northeast Research Farm, Watertown , SD . 
Annual  P rogress  Report , 1 959.  Dec . ,  1 959.  
Q .  s. Ki ngs l ey 
South Central  Research  Farm ,  Presho. Annual 
Progress  Report , Dec . 1 959 . H. A. Gei se 
Smal l G rai n Yi e l d  T ri al s ,  SD 1959 .  March , 
1 960.  V .  A. Di rks , D. D. Ha rpstead and P .  
B .  P ri ce 
Recent Legume Vari ety Tri a l s  i n  SD.  Nov . 
1 960.  M. D. Rumbaugh 
Oat V a ri ety Tri a l s in SD 1956- 1 960 .  
D .  D .  Harpstead 
Spri ng Wheat Yi e l d  T ri a l s ,  SD 1956-60 . 
Nov . , 1 960 .  V . A. Di rks 
Wi nter Wheat and Rye Performance in SD 
1 956-60 . V. A. Di rks and D. D. Harpstead 
Southeast Research Farm , Menno ,  SO. Annua l 
P rogress  Report , Dec . ,  1 960 .  Q .  S. Ki ngs l ey 
Northeast Research Farm , Watertown , SD . 
Annual P rogress Report , Dec . ,  1 960.  Q. S .  
Ki ngsl ey 
AP62 South Centra l  Research Farm , Presho , SD . 
Annual P ro g ress  Report , Dec . 1 960.  H .  A. 
Gei se 
AP63 Soi 1 Ferti l i ty and Management Fi el d 
Experi ments ,  1 959.  December , 1 960.  
AP64 Oat V a ri ety Tri a l s  in SD 1957- 196 1 .  Nov . ,  
1 961 . D .  D .  Ha rpstead and J .  J .  Bonnemann 
AP65 Rye V a ri ety Tri a l s i n  SD 1957- 1 961 . Nov . 
1 961 . D .  D. Ha rpstead 
AP66 F l ax V a ri ety Tri a l s i n  SD 1957- 1 96 1 .  Dec . ,  
1 961 . D .  D .  Ha rpstead 
AP67 SD Corn Performance Tri al s .  Dec . ,  1 961 . 
J .  J .  Bonnemann and R .  Carl son 
AP68 Recent Legume Va ri ety Tri a l s  i n  SD. 
J anuary, 1 962 .  M. D .  Rumbaugh 
-402-
AP69 
AP70 
AP71 
AP72A 
AP72B 
AP73 
AP74 
AP75A 
AP75B 
AP76 
AP77 
AP78 
AP79 
AP80 
AP81 
AP82 
AP83 
AP84 
AP85 
AP86 
AP87 
AP88 
AP89 
AP90 
AP91 
AP92 
AP93 
The Geneti c s  of Reacti on of Al fa l fa to 
Di seases of the Bl ackstem Compl ex . January ,  
1 962 . M .  D .  Rumbaugh ,  Tami mi , H .  A .  Gei se , 
G .  Semeni uk 
Southeast SD Exp. Farm ,  SD Ann . Prog . 
Rep . ,  Dec . ,  1961 . 
NE Research Farm.  Ann . Prog . Rep . Dec . ,  
1 961 . Q .  S .  Ki ngsl ey 
Southeast SD Exp.  Farm.  Ann . Prog . Rep . 
Dec . ,  1 962 . 
South Central Research Farm .  Ann .  Prog . 
Rep . ,  Dec . ,  1 961 . H. A. Gei se 
Northeast Research Farm. Ann .  Prog . Rep . , 
Dec . ,  1 962 .  Q. S. Ki n g s l ey 
South Central  Research Farm.  Annua l 
Progress  Report . ,  Dec . ,  1 962 . H .  A. Gei se 
Northeast Research Farm .  Annual P rogress  
Report , Dec . ,  1 963 . Q .  S. Ki n g s l ey 
1 962 SD Grai n Sorg hum P erformance Tri a l s . 
J an . ,  1 963 .  J .  J .  Bonnemann 
South Centra l  Research Farm.  
P rogress  Report . ,  Dec . ,  1 963 . 
Soi l Ferti l i ty and Management 
1 963 . Dec . ,  1 963 . 
Annual 
H. A. Gei se 
Experi ments ,  
South Central Research Farm, Presho . Dec . ,  
1 964 .  H .  A. Gei se 
Northeast Research Farm ,  Watertown , SD . 
Annual  P rogress Report . Dec . ,  1 964 . Q .  S. 
Ki n g s l ey 
South Central  Research Farm , Presho , SD . 
Ann .  Prog . Rep . , Dec . ,  1 96 5 .  H .  A. Gei se 
Northeast Research Farm ,  Garden Ci ty and 
Watertown , SD Annual P rogress  Report . 
December , 1 965 .  Q .  S. Ki ngs l ey 
South Central  Research Farm. Annual 
Progress  Report . Dec . ,  1 966.  H. A .  Gei se 
NE Research Farms .  Annual  P rogress  
Report s . ,  Dec . 1 966 . Q .  S. Ki ngs l ey 
Seed Testi n g .  R. C .  Ki nch 
Soi l Ferti l i ty and Management Experi ments , 
1 963 . June , 1 967 .  
South Dakota Soi l I nv entory .  Dec . 1 967 .  
F .  C .  Westi n and G .  J .  Buntl ey 
Soi l Ferti l i ty Experi ments ,  1 964 , 1 965 , 1 966 . 
NE Research Farms .  Annual P rogress  Report . 
December , 1 967 .  Q. S. Ki ngs l ey 
South Central Research Farm. Ann .  Prog . Rep . 
Dec . ,  1 96 7 .  H. A. Gei se 
Soi l Ferti l i ty Experi men t s ,  1967 .  
Northeast Research Farm s .  Dec . ,  1 968. 
Annual P rogress  Report . Q .  S. Ki ngsl ey 
Southeast Research Farm. Annua l P rogress  
1eport , December ,  1 968.  H .  A. Gei se 
Seconda ry and Mi c ronut ri ent Ferti l i zer  
Experi ments 1 966 , 1 96 7  and  1 968.  R .  C .  
Ward , L .  O .  Fi ne , Dei bert , E .  J .  Langi n and 
P. L. Carson 
P l ant Sci ence P amph l ets 
In  1 969 when the Ag ronomy Depa rtment and P l ant 
Pathol ogy Departments were merged i nto the P l ant 
Sci ence Department , the name of the pamphl ets we re 
changed from Agronomy Pamph l et to P l ant Sci ence 
Pamph l et .  Fi fty-two publ i cati ons  were wri tten 
duri ng the next 10 yea r s .  
PSPl Soi 1 Ferti l i ty Experi ments , 1 968.  Smal l 
G rai n ,  Corn , Al fa l fa , Grass . 
PSP2 South Central Research Farm. Ann . Prog . 
Rep . ,  Dec . ,  1 969.  H .  A. Gei se 
PSP3 Northeast Research Farms . Annual P rogress  
Report . ,  Dec . 1969. Q .  S. Ki ngs l ey 
PSP4-A Whetstone V a l l ey Research Farm. Ann .  Prog . 
Rep . , Dec . ,  1 969.  Q. S. Ki ngsl ey 
PSP4-B South Dakota Land I nv entory ,  Ju ly  1 970.  
PSP5 Northeast Research Farms . Annual Progress 
Report , Dec . 1 970.  Q .  S. Ki ngsl ey 
PSP6 South Central  Research Farm. Annual 
P rogress Report . ,  Dec .  1 970.  H .  A. Gei se 
PSP7 South Dakota Forage Legume Vari ety Tri al s :  
1 941- 1970.  Ju ly  1 ,  1 971 . 
PSP8 NE Research Farms .  Annua l P rogress Report . 
Dec . ,  1 97 1 . Q. S. Ki ngsl ey 
PSP9 South Central  Research Farm. Annual 
P rogress Report , Dec . 1 971 . H .  A. Gei se 
PSPlO 1972 Standard Vari ety Smal l Grai n Tri a l s . 
Dec . , 1 972 .  J .  J .  Bonnemann 
PSPll NE Research Far ,  West P rai ri e Coteau ,  Garden 
Ci ty , North Si oux Val l ey ,  Watertown and 
Whetstone Va l l ey ,  Twi n Brooks . Dec . 1972.  
Q .  S. Ki ngsl ey 
PSP12 South Central  Research Farm. Annual 
P rogress Report . Dec . ,  1 972 . H .  A. Gei se 
PSP13  1973 Standard Vari ety Smal l Grai n Tri a l s . 
Nov . ,  1 973 .  J .  J .  Bonnemann 
PSP14 Central Crops and Soi l s  Research Stati on , 
Ann. P rog. Rep . ,  Dec . 1 973 . H .  A. Gei se 
PSP15 South Central Research Farm . Annual 
P rogress Report . ,  Dec . 1 973 .  H. A. Gei se 
PSP16 Sunfl ower Vari ety Tri a l s . Dec . ,  1 973 . 
PSP1 7 Sorghum Forage Tri a l s . Dec . 1973 
H. A. Gei se 
PSP18 1 974 Standard Vari ety Smal l �rai n Tri a l s .  
Nov . 1 974 . J .  J .  Bonnemann 
PSP19 Central C rops and Soi l s  Research Stati o .. , 
Hi ghmore , Ann P rog Rep,  Dec . 1 974 . Q. S. 
Ki ngs l ey 
PSP20 Soi l Ferti l i ty Experi ments ,  1 969 .  Smal l 
Grai n ,  Corn , Al fa l fa ,  Grass . 
PSP21 1975 Standard Vari ety Smal l Grai n Tri a l s .  
Nov . ,  1 975 .  J .  J .  Bonnemann 
PSP22 Al fal fa Performance Tri a l s  1 972-197 5 .  Dec . , 
1 97 5 .  J .  J .  Bonnemann , M. D. Rumbaugh , and 
J .  R .  Johnson 
PSP23-A Central C rops and Soi l s  Research Stati on , 
Ann P rog Rep. , Dec . 1 975 .  Q. S. Ki ngsl ey 
PSP23-B Soi l s  of the North P l ots on the P l ant 
Pathol ogy Farm. Dec . 3 ,  1 97 5 .  D .  D. Mal o 
and F. C. Westi n 
PSP24 West Ri ver  Ag ri c .  Res .  & Ext .  Center , Crops 
a nd Soi l s  Research .  Dec . ,  1 974.  Ann .  Prog. 
Rep. H .  A. Gei se and J .  R. J ohnson 
PSP25 West Ri ver  Ag ri c .  Res .  & Ext .  Center ,  Crops 
and Soi l s  Researc h ,  Rapi d Ci ty , SD . Dec . ,  
1 975 .  Annua l P rogress Report .  H .  A. Gei se 
and J .  R. Johnson 
PSP26 Soi l Test Resu l t s  on Sel ected Soi l Sampl es 
from Fal l Ri v er County , SD . June 1 4 ,  1 976 .  
D .  D. Ma l o  
PSP27 Centra l  C rops and Soi l s  Research Stati on , 
Ann P rog Rep. Dec . ,  1 976 .  Q. S. Ki ngsl ey 
PSP28 1 976 Standard Vari ety Sma l l  Grai n Tri a l s .  
Nov . 1 976 . J .  J .  Bonnemann 
PSP29 1 976 Soybean Performance Tri a l s .  Nov . ,  
1976 . J .  J .  Bonnemann ,  G .  W .  Eri on , A. 0 .  
Lunden 
PSP30 Sunfl ower Studi es i n  South Dakota . Ann .  
Prog . Rep . ,  Dec . ,  1 976 .  Q .  S .  Ki ngsl ey 
PSP31 Butte County I rri gated Al fa l fa Demonst rati on 
P roj ect . 1976 Prog . Rep. , Jan . ,  197 7 .  
J .  R .  Johnson 
PSP32 West Ri v er Ag r.  Res . and Ext .  Center , Crops 
and Soi l s  Research .  Ann . Prog . Rep . ,  Dec . ,  
1976 . H .  A. Gei se and J .  R. Johnson 
PSP33 Al fa l fa Perfo rmance Tri a l s  1 972-1 976 . 
Apri l ,  1 977 . J .  J .  Bonnemann , M. D .  
Rumbaugh , B. Johnson 
PSP34 Ferti l i zer Gui de for Soi l Test - ­
Computeri zed Recommendati ons ,  June 1977 . R .  
Gel derman , E. P .  Adams , E. J .  Wi l l i amson , P .  
L .  Carson 
PSP35 1977 Standard Vari ety Sma l l  Grai n Tri a l s . 
Nov . ,  1 977 .  J .  J .  Bonnemann 
PSP36 1977 Soybean Performance Tri al s . Jan . ,  
1978. J .  J .  Bonnemann ,  G .  W. Eri on 
PSP37 West Ri v er Agri c .  Res . & Ext .  Center ,  Crops 
and Soi l s  Resea rch .  Annual P rogress Report , 
Dec . 1977 .  H .  A. Gei se and J .  R. Johnson 
PSP38 Central Crops and Soi l s  Research Stati on , 
Hi ghmore , SD . Annual P rog ress Report , Dec . 
1977 . Q. S. Ki ngsl ey 
PSP39 Sunfl ower Studi es i n  South Dakota . Annual 
Progress Report . ,  Dec . 1977 . 
PSP40 Al fal fa Perfo rmance Tri a l s  1 972-1 97 7 .  Feb . ,  
1978. J .  J .  Bonnemann , G. L .  Hol born and J .  
R .  Johnson 
PSP41 Expl anati on of Soi l Test Recommendati ons .  
P .  L .  Carson , R .  Gel derman , E. P. Adams,  E .  
J .  Wi 1 1  i amson 
PSP42 P l ant Ana lysi s P rocedures i n  use at the 
South Dakota State Soi l Testi ng and P l ant 
Analysi s Laboratory ,  1 978 .  
PSP43 Butte County I rri gated Al fa l fa Demonst rati on 
Project , 1 977 Progress Report . J. R. 
Johnson , Hewl ett , Larson .  
PSP44 1978 Standard Vari ety Smal l Grai n Tri a l s . 
Nov . ,  1 978. J .  J .  Bonnemann 
PSP45 1978 Soybean Performance Tri a l s . Dec . ,  
1978. J .  J .  Bonnemann ,  G .  W .  Eri on 
PSP46 Central Crops and Soi l s  Research Stati on , 
Ann .  Prog . Rep . , Dec . ,  1978. Q. S. Ki ngsl ey 
PSP47 Al fa l fa Performance Tri a l s  1 972-1978. Dec . ,  
1978. J .  J .  Bonnemann and G .  L .  Hol born 
PSP48 Sunfl ower Studi es i n  South Dakota . Annual 
P rogress Report . ,  Dec . 1978. 
PSP49 West Ri ver  Agri c .  Res . & Ext . Center ,  Crops 
and Soi l s  Resea rch .  Dec . 1 978. H .  A. Gei se 
and J .  R. Johnson 
PSP50 1978 Standard V a ri ety Smal l Grai n Tri a l s .  
Nov . ,  1 979 .  J .  J .  Bonnemann and H .  A. Gei se 
PSP51 1979 Soybean Performance Tri a l s . Dec . ,  
1979. J .  J .  Bonnemann and G .  W .  Eri on 
PSP52 West Ri ver  Agri c .  Res . & Ext .  Center ,  Crops 
and Soi l s  Research ,  Rapi d Ci ty ,  SD . Dec . 
1979. H. A. Gei se and C .  E. Stymi est 
EXTENSION PUBLICATIONS 
Many of the early Experi ment Stati on bul l eti ns 
were wri tten for use by farmers much the same as 
Extensi on Serv i ce publ i cati ons are today . -Those 
bu l l eti ns were pri nted and perhaps cou l d  not be 
produced as qui ck ly  or as cheaply as Extensi on 
speci a l i sts desi red . For materi a l  that was to 
hav e l i mi ted di stri buti on they used the hecto­
graph , mi meograph and i n  l ater years the xerox . 
Bu l l eti n room records i ndi cate that 99 publ i ca-
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ti ons of thi s type were produced pri or to 1 936 and 
775 si nce that date. 
Extensi on Leafl ets were pri nted publ i cati ons 
that were used for publ i cati ons that were prepared 
for wi de di stri buti on .  It cou l d  not be determi ned 
when thi s publ i cati on was fi rst used , but i t  was 
rather wi dely used duri ng the l ate 1940s and 1 950s .  
About 200 publ i cati ons were pri nted pri o r  to 1 960 . 
Experi ment Stati on ci rcu l ars were i ni ti ated i n  
1 933 for use by research staff to publ i sh i nfor­
mati on for use by farmers . They were used exten­
si v ely  by agronomi sts.  
In  1 959 the format of Extensi on publ i cati ons 
was changed . Extensi on Leafl ets were about 99% 
repl aced by fact sheet s ,  and sev eral Experi ment 
Stati on ci rcul ars were reproduced as fact 
sheets . 
Exten si o n  Mi meog raphed Ci rcu l ars 
Extensi on ag ronomi sts used the mi meograph to 
reproduce hundreds of reports and other types of 
i nfo rmati on that di d not recei v e  an EMC number. 
They apparent l y  numbered about 3 dozen reports 
between 1 940 and 1 960. I n  the mi d-1 970s , when the 
Extensi on edi tors obtai ned equi pment to "offset " 
typewri tten copy , EMC numbers were put on sev eral 
pub l i cati ons that wou l d  have  l i mi ted di stri buti on 
and be rev i sed i n  the near future .  
EMC 149  Conserv ati on and  Natural Resources 
EMC 153 Pasture Crops for South Dakota . 
EMC 164 Hard Red Spri ng Wheat . 
EMC 1 73 South Dakota Weed P robl em. 1938 
EMC 1 75 Handbook for Range Exami ners . 
EMC 176 Corn and Wheat--AAA Questi ons .  
EMC 1 78 Sorghum i n  South Dakota . 
EMC 183 Sorghum and Corn Demonst rati on P l ots .  
EMC 200 Hybri d Corn . 1938. 
EMC 201 Smal l Grai n Demonst rati on P l ots .  
EMC 209 C reepi ng J enny Control . 
EMC 309 Growi ng  Fi el d Beans .  
EMC u l l  Leafy Spurge. 
EMC 323 Grasses and Legumes . 
EMC 327 C rops for Sulllller Seedi ng .  
EMC 328 Combi n i ng and Th reshi ng Grass Seed . 
EMC 340 Wi nter Wheat Vari eti es .  1945. 
EMC 343 Soi l Conserv ati on . 1945 .  
EMC 354 Al fal fa Seed and Hay P roducti on .  
EMC 355  Wi nter Rye Vari eti e s .  1946.  
EMC 369 Out l i ne of Soi l Conserv ati on 
Acti v i ti es .  1947 .  
EMC  374 Grass and  Other Range and Pasture 
P l ant s .  
EMC 376 Val ue o f  SCS Practi ces i n  1 949.  
EMC 414 Grass and Other Range and Pasture 
P l ants .  
EMC 420 Val ue o f  SCS Practi ces i n  1 950. 
EMC 424 D rought & Heat I n jured Corn - Val uabl e 
Feed . 1955. 
EMC 430 Hybri d Sorghum I nformati on.  1956. 
EMC 432 Descri pti on of Crop Vari eti es.  1955 . 
EMC 442 Growi ng  Soybeans .  1957.  
EMC 444 Sorghum P roducti on.  195 7 .  
EMC 445 Sudan G rass--Suppl emental Forage . 1957. 
EMC 463 Establ i sh & Mai ntai n Grass & Legume 
Stands .  
EMC 473 Soi l s : Devel opment & Management .  
EMC 481 Sulllllary of P reemergence Weed Control . 
EMC 501 Ferti l i zer Response on Demo Farms .  
EMC 505 4 -H  Soi l Sampl i ng Actv i ty .  1959. 
EMC 506 4-H Soi l P roducti v i ty .  1959. 
EMC 51 5 Pastures of Eastern South Dakota . 1959. 
( Repl aced by FS 42 ) .  
EMC 516 4-H Members & Leaders P roject 
Gui de-Range. 
EMC 520 One-Way Di sc-Pl ow Operati on (Repl aced by 
FS501 ) .  
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EMC 529 
EMC 629 
EMC 640 
EMC 650 
EMC 641 
EMC 652 
EMC 653 
EMC 654 
EMC 655 
EMC 658 
EMC 659 
EMC 661 
EMC 662 
EMC 670 
EMC 671 
EMC 672 
EMC 673 
EMC 674 
EMC 675 
EMC 676 
Summary-Soi l Management and I rri gati on 
Research .  
Soi l s  and Ferti l i zer Gui de. 
Sorghum Vari eti es and Hybri ds (Repl aced 
by 739 ) .  
Market P ri ces-Net P rofi t--ESE SD 1974 . 
" " --WSE SD " 
" --NE SD 
" --ENC SD 
" --NC SD 
" --SC SD 
Agronomi c Val ue of Manure and Sl udge.  
Ni t rogen Recolllllendati ons for Corn in  ESD . 
Ev al uati on of Soi 1 s Tests i n  Deuel Co. 
Comfrey. 
Market P ri ces-Net Profi t- -ESE SD 1975 .  
" --WSE SD 
" --NE SD " --ENC SD " --NC SD " --SC SD 
New Label for Pi cl oram (Rep 1 aced by 
FS 639 ) .  
EMC 678 1978 Crop Herbi ci de Test Resu l t s ,  etc . 
EMC 681 Weed Control i n  Sunfl owers (Repl aced by 
FS 652 ) .  
EMC 708 Ferti l i zi ng Sunfl owers . 
EMC 708 Ldwn and Turf Herbi ci des . 
EMC 709 Usi ng D rought Damaged Corn . 1976. 
EMC 720 
EMC 721 
EMC 722 
EMC 723 
EMC 724 
EMC 725 
EMC 739 
EMC 743 
EMC 751 
EMC 752 
EMC 775 
EMC 778 
EMC 780 
EMC 781 
EMC 782 
EMC 783 
EMC 784 
EMC 785 
EMC 804 
Market P ri ces-Net Profi t--ESE SD 1976. " --WSE SD " --NE SD " --ENC SD " --NC SD 
" --SC SD 
Sorghum Vari eti es and Hybri ds (Repl aced 
by FS775 ) .  
Locati on & Retai l P ri ce of Forage Crop 
Seed . 1977. 
Descri pti on of Hard Red Spri ng Wheat 
Vari eti es .  1977 .  
Descri pti ons of Oats Vari eti es .  197 7 .  
Sorghum Vari eti es and Hybri ds .  
Hessi an Fly i n  South Dakota . 
Market P ri ces-Net P rofi t--ESE SD 197 7 .  
" " " --WSE SD 
" --NE SD 
" --ENC SD 
" --NC SD 
" --SC SD 
Al fa l fa Vari ety Descri pti ons .  1979. 
Extensi on Leafl ets 
Judgi ng from the ti t l e ,  i t  wou l d  appear that 
Extensi on l eafl ets were wri tten as earl y as the 
1920s , howev er , Extensi on ag ronomi sts onl y  pub­
l i shed 1 7  before 1 950 and 15 between 1 950 and 
196D. 
EL 26 Good Seed Corn - How to Sel ect and Store 
i t .  
EL 27 Soybeans i n  South Dakota (Repl aced by 58 ) .  
EL 28 Sweetc l ov er i n  South Dakota .  
EL 41 Crops . 
EL 52 F l ax.  (Repl aced by 1 96 ) .  
EL 55 Sorghum P roducti on . 
EL 58 Soybeans i n  South Dakota . (Repl aced by 
21 7 ) .  
EL 55 
EL 81 
EL 86 
EL 89 
EL 93 
EL  96 
EL 1 10  
EL  1 18  
EL 121  
E L  122 
Pastures and Your Cheapest Feed . 
Your Soi l Conserv ati on Di stri ct Can 
Hel p You .  
Soybea n s .  ( Repl aced by FS  2 ) .  
Treat Seed Grai n s .  
C rops for Summer Seedi n g .  ( Repl aced by 
1 28 ) .  
Sta rv i ng and Poi soni ng  C reepi ng  J enny.  
Stem Rust . 1948. 
Weed Control Methods .  
Fl ax-Growers Gui de for South Dakota . 
Sprayi n g  2 , 4-D i n  D rops . 
EL 124 Farmi ng  i n  the 1 950s . 1950 . 
EL 127  Norghum Sorghum. 1950 . 
EL 128 C rops for Summer Seedi ng .  ( Repl aced by 
( FS 1 ) .  
E L  132 Soft Corn .  1950 . 
EL 142 Chemi cal  Cont rol of Weeds .  1 952 . 
EL 148 
EL  154 
EL 155 
E L  156 
EL  165 
Preventi ng Weeds .  
Perenni a l  Weed Cont rol 
Chemi cal  Weed Control i n  Crops . 
Checki n g  Weed Sprayers (Repl aced 
FS 342 ) .  
How Cl ean i s  Your Seed? 
1954 . 
by 
EL 167 Fi e l d  C rop Vari eti es for 1 95 7 .  ( Repl aced 
by 1 74 ) .  
EL 1 74 C rop V a ri eti es  for South Dakota i n  1 958. 
( Repl aced by 1 97 ) .  
EL 175 South Dakota G rai n G rows Cl ean . 
EL 177  Chemi cal  Weed Cont rol i n  C rops (Repl aced 
by FS 5 ) .  
E L  178 Perenni a l  Weed Control . 1 956.  
E L  196 F l ax P roducti on in  South Dakota . 
{Repl aced by FS 1 1 2 ) .  
E L  197 Fi e l d  C rop Vari eti es for 1 959.  ( Repl aced 
by FS 6 ) .  
Experi ment Stati on Publ i cati ons 
More than a score of Experi ment Stati on ci r­
cul ars  wri tten by ag ronomi sts  were wri tten for 
di stri buti on to fa rmers . They i nc l ude ci rcul ars  
1 ,  32 , 4 3 ,  51 , 57* , 58* , 67* , 6 9 ,  74* ,  75 , 81 , 94 , 
102 , 1 14* , 1 22 ,  1 25* ,  1 46** , 147**,  148** , 1 57 and 
1 68* . Those i ndi c ated � th an asteri sk are sti 1 1  
bei ng  used as Extensi on-type publ i cati ons  and 
t hose � th two asteri sks  were conv erted to fact 
sheets .  
Li ke� se , most o f  the pamph l et s  l i sted ear l i er 
were wri tten by research staff to be used as 
Exten si on pub l i cati on s .  
Extensi on Ci rcu l ars  
EC  3 Dest roy the Common Barberry .  
EC 33 Barberry Eradi cati o n .  
E C  79 C roppi n g  Systems . 
EC 92 Hi story of Corn .  
EC 101 Corn G roups and V a ri eti e s .  
EC 102 Descri pti on of the Corn P l ant . 
EC 1 1 0  Cerea l s .  
EC 1 1 4  Defi ni t e  Corn Breedi ng  P l ot s .  
EC 120 Soi l and Seedbed for Corn . 
EC 122 P l anti ng  the Corn Crop . 
EC 123 Sel ecti ng  & P repari ng  Seed for B reedi ng  
P l ot .  
E C  124 Sel ecti ng and P l anti ng  the Corn Breedi ng 
P l ot .  
E C  125 Sel ecti ng and T reati ng  Seed Potatos . 
EC 126 P l anti ng  the Potato Crop. 
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EC 128 Cu l ti v ati n g  the Corn C rop . 
EC 129 Care of the Corn B reedi ng P l ot .  
E C  131 Cu l ti v ati ng  the Potato Crop. 
EC 139 Late Summer Care of Cor n .  
E C  1 4 0  Corn Di seases and I n sect s .  
E C  1 46  H a rv esti ng , Stori ng  and Marketi ng  the 
Corn C rop . 
EC 147 Harv esti ng  the Corn Breedi ng P l ot .  
EC 148 Harv esti n g ,  Stori ng  and Marketi ng  the 
Potato Crop.  
EC 149 Fi e l d  Sel ecti on and Storage of Seed Corn . 
EC 1 50 Fi e l d  Sel ecti on of Seed Potatos. 
EC 193 Al fa l fa i n  South Dakota . 
EC 202 Al fal fa Seed P roducti on i n  South Dakota . 
EC 240 B l ack Stem Rust and Common Barberry .  
EC  24 1 Wheat for P rofi t .  
EC 248 Qua l i ty of Al fa l fa Seed . 
EC 249 
EC 251 
EC 258 
EC 259 
EC 293 
Feed C rops for Late P l anti n g .  
South Dakota Cerea l s .  
EC 306 
Sweetc l ov er for P rofi t .  
Al fa l fa for Li v estock 
F l ax Facts .  
Suppl ement to F l ax Fact s .  
E C  364 Agri cu l tural  Conserv ati on P rogram 
Handbook . 
EC 368 Fi v e  Noxi ous Weeds i n  South 
EC 376 Soi l Conserv ati o n .  1943 . 
EC 392 How to Farm on the Contour .  
EC  397  P l anti ng  Wi ndbreaks • • •  
EC 407 C rop  Test V a ri eti e s .  
E C  4 1 6  Recommended C rop Vari eti e s .  
Dakot a .  
E C  436 Soi l --Management and Conserv ati o n .  
E C  449 South Dakota ' s  C rop Va ri eti es . 
EC 454 South Dakota ' s  Noxi ous Weeds .  194 7 .  
EC 474 Crop Vari eti e s .  
E C  505 Ferti l i zer Recommendati ons  • •  
EC 542 Soi l Ban k .  
E C  547 O rgani zi ng Watersheds • • •  ( Repl aced by 
61 9 ) .  
EC 550 Facts About The G reat P l ai n s  
Conserv ati on P rogram. 
EC 586 Know Your Land P rogram . 
EC 619 Organi zi ng Water shed s • • •  1963 .  
EC  654 I r ri gati o n :  Your  Water ,  Soi l 1967.  
EC 655 I rri gati on Costs and Returns . 1967 .  
(Repl aced by 661 ) .  
EC 656 South Dakota ' s  Bi l l i on Dol l ar 
Ag ri cu l ture.  1967.  
EC 660 Soi l At l as & C rop  P roducti on Gui de- N . C .  
S . D .  1968. 
EC 661 I rri g ati on Costs and Retur n s .  1968 . 
(Repl aced by 680 ) .  
EC 680 " " 1969. 
EC 684 Soi l At l a s and C rop P roducti on Gui de- N . E .  
S . D .  1969.  
EC 691 Soi l s  and Ferti l i zer Gui de .  1973 . 
EC 703 Conserv ati on Ti 1 1  age.  197 5 .  
EC 709 Al ternati v e  Past u re and Forage Systems . 
1976.  
EC 730 I rri gated Al fa l fa in  South Dakota . 1980 . 
EC 733 Al fa l fa Seed P roducti on . 1981 . 
EC 772 A l fa l fa an Economi c Al ternati v e  to Corn? 
1 979 .  
Fact  Sheets 
In 1 959 t he format of Extensi on publ i cati ons  
was changed . Fact  sheets repl aced leafl ets and 
many Experi ment Sta ti on ci rcu l a r s .  
FS Crops for Summer Seedi n g .  1959. 
( Repl aced by 31 2 ) .  
FS 2 G rowi ng  Soybean s  i n  South Dakota . 1959. 
( Repl aced by 249 ) .  
FS  5 Chemi ca l  Weed Control in  Crops . 1960.  
( Repl aced by 44 ) .  
FS 6 Fi e l d  Crop Vari eti es  for 1 960 .  ( Re­
p l aced by 41 ) • 
FS  7 Oats P roducti on i n  South Dakota . 1960.  
( Repl aced by 4 5 ) .  
F S  8 Ba rl ey P roducti on .  1 960. ( Repl aced by 
( 106 ) . 
FS 9 Sorghum P roducti on .  1 960 . ( Repl aced by 
43 ) .  
FS  1 2  Ferti l i zer Recommendati ons--Eastern S . D .  
1 960 . {Di sconti nued ) . 
FS 1 3  Ferti l i zer Recommendati ons--Western S . D .  
1 960.  {Di sconti nued ) .  
F S  1 6  Hard Seeds i n  L egumes . 1960 . 
FS 20 Control and E l i mi nati on of Thi st l es .  
1 960.  {Repl aced by 281 ) .  
FS 21 Control and E l i mi nati on o f  Russi an  
Knapweed. 1960 . ( Repl aced by 1 44 ) .  
F S  22 Control and E l i mi nati on of Leafy Spurge. 
1 960.  {Repl aced by 1 1 7 ) .  
F S  2 5  Control and E l i mi nati on of Fi e l d  
Bi ndweed . 1960.  (Repl aced by 251 ) .  
F S  2 7  Sudangrass for Supp l ementa l Forage. 
1 960 .  {Repl aced by 589 ) .  
FS 34 Know Your Ferti l i zer.  1 960.  ( Repl aced 
by 2 50 ) .  
F S  40 Devel opi ng South Dakota Watersheds .  
1 960.  (Repl aced by 359 ) .  
FS 41 Fi e l d  Crop Vari eti e s .  1 961 . 
(Repl aced by 104 ) .  
FS 42 Grass l and Legume Pastures i n  Eastern 
S . D . 1961 . (Repl aced by 257 ) .  
FS 43 Sorghum P roducti on .  1961 . ( Repl aced by 
252 ) .  
FS 44 Chemi ca l  Weed Control i n  Crops . 1 96 1 . 
( Repl aced by 1 1 5 ) . 
FS 45 Oats P roducti on i n  South Dakota . 196 1 .  
(Repl aced by 105 ) .  
F S  4 7  P roduce Qua l i ty Spri ng  Wheat . ( Repl aced 
by 1 93 ) .  
FS  51 Control and E l i mi nati on of Quackgrass .  
1 961 . ( Repl aced by 364 ) .  
F S  52 C hemi ca l  Weed Contro l  i n  Trees . 196 1 .  
(Repl aced by 1 09 ) .  
F S  5 3  Sugar Beets i n  South Dakota . 1961 . 
(Di sconti nued) . 
FS 64 Ha rvesti ng  Nati v e  Grasses .  196 1 . 
( Repl aced by 581 ) .  
FS  69 Ferti l i zi ng Corn i n  Eastern S . D .  196 1 .  
( Repl aced by 248 ) . 
FS 88 Soi l s ,  Water and Drai n age of Oahe 
P roject Lands . 1 961 . (Di sconti nued ) . 
FS 104 Fi e l d  C rop Vari eti e s .  1 962 . 
( Repl aced by 1 50 ) .  
F S  105 Oats P roducti on  i n  South Dakota . 1962 . 
( Repl aced by 267 ) .  
F S  106 Bar l ey P roducti o n .  1 962 . ( Repl aced by 
301 ) .  
FS  109 Chemi ca l  Weed Con t ro l  i n  Trees . 1962 . 
( Repl aced by 1 90 ) .  
F S  1 12  F l ax P roducti on i n  South Dakota . 1962 . 
(Repl aced by 300 ) .  
F S  1 1 5  Chemi ca l  Weed Control i n  Crops . 1 962 . 
( Repl aced by 1 55 ) . 
FS 1 1 6  Contro l  and E l i mi nati on  of Noxi ous 
Weed s .  1962 . (Repl aced by 274 ) .  
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FS 1 1 7  Contro l  and E l i mi nati on of Leafy Spurge .  
1 962 . {Repl aced by 181 ) .  
FS 1 18  Ferti l i zi ng Smal l G rai n i n  South Dakota . 
1 962 . ( Repl aced by 325 ) .  
FS 1 1 9  Contro l  and E l i  mi n ati on of Wi l d  Oat s .  
1962 . {Repl aced by 41 0 ) .  
F S  124 Preemergence Weed Control on Crops . 
1 962 . (Di sconti nued ) .  
F S  128 Sugar Beets i n  Eastern South Dak ota . 
1962 . (Di sconti nued ) .  
FS 130 Dutch E l m  Di sease .  1962 . ( Repl aced by 
326 ) . 
FS 134 A .  South Dakota Soi l s .  B. ( Di sconti n­
ued ) . C .  South Dakota Soi l s .  
FS 144 Cont rol and E l i mi nati on of Russi a n  
Knapweed . 1962 . 
FS 148 P reemergence Crabgrass Contro l . 1962 . 
( Repl aced by 41 9 ) .  
F S  150 Fi e l d  C rop Vari eti es . 1963 .  ( Repl aced 
by 1 79 ) .  
F S  154 P roduci ng  Oats for Mi l l i ng .  1963 .  
(Repl aced by 380 ) .  
F S  155 C hemi ca l  Weed Control . 1963 .  
( Repl aced by 443 ) .  
FS 159 Farmi ng  C l aypan Soi l s  i n  South Dakota . 
1 964 . 
FS 162 Organi zi ng  I rri gati on Di stri cts . 1 964 . 
FS 179 Fi el d Crop v a ri eti es  for 1 964 . 
(Repl aced by 264 ) .  
FS 181 Control and E l i mi nati on of Leafy Spurge . 
1 964 . (Repl aced by 449 ) .  
FS 182 P u re Li v e  Seed .  1964 . 
FS 184 Weed Control i n  Smal l G rai n s .  1 964 . 
(Repl aced by 338 ) .  
F S  185 Weed Control i n  Corn . 1964 . ( Repl aced 
by 305 ) .  
FS 186 P l anti ng  Corn i n  South Dakota . 1964 . 
( Repl aced by 523 ) .  
FS 189 Forage Crop P roducti on Gui de .  1964 . 
( Repl aced by 202 , 273 , 292 , 293 ) .  
FS 190 Chemi cal  Weed Control i n  Trees . 1 96 3 .  
( Repl aced by 303 ) .  
FS 192 Chemi cal  Weed Control i n  Crops . 1964 . 
{Rep l aced by 275 ) .  
FS 193 Seed Treatment--Smal l G rai n and Other 
Fi e l d  C rops . 1964 . {Di sconti nued ) .  
F S  194 Spri ng  Wheat P roducti on .  1964 . 
( Repl aced by 346 ) .  
F S  196 Pasmo of F l a x .  1964 
FS 197 Corn Smut . 1964 
FS 198 Sta l k  Rot of Corn . 1964 . 
FS 199 Ear Rot of Corn .  1964 . 
FS 200 Corn Leaf B l i ght .  1964 . 
FS 202 Smal l G rai n P roducti on Gui de .  1964 .  
(Repl aced by 270 ) .  
F S  205 Oahe I ntermedi ate Wheatgra s s .  1964 . 
{Di sconti nued ) .  
FS 220 "Proper" Range U se .  How Do I Rate U se 
on My Own Nati v e  Pastures . 1964 . 
(Di sconti nued ) .  
FS 221 P l ant a Tame Past ure? O r  Reseed Nati v e  
Grasses? 1 964.  ( D i sconti nued ) .  
F S  222 Range Seedi ngs : Ki nds  that Succeed and 
Ki nds  that Fai l .  1 964 . { Di sconti nued ) .  
F S  223 Graze L onger and Feed Less : Systems to 
Bal ance Nati v e  and Tame Pastures Wi th 
Seasonal  Need s .  1 964 . ( Di sconti nued ) .  
F S  224 My Rangel ands :  What Ki nds? How Good? 
1 964 .  { Di sconti nued ) .  
F S  248 Ferti l i zi ng Corn i n  South Dakota . 1964 . 
(Repl aced by 297 ) .  
FS 249 G rowi ng Soybeans i n  South Dakota . 1 964.  
( Repl aced by 347 ) .  
F S  250 Ferti l i zer Facts . 1 964 .  ( Repl aced by 
557 ) .  
FS 251 Contro l  and E l i mi nati on o f  Fi e l d  
Bi ndweed . 1 965 .  ( Repl aced by 306 ) . 
FS 252 Sorghum: P roducti o n ,  Vari eti es , 
Ferti l i zati on .  1 965 .  ( Repl aced by 308 ) .  
F S  255 Pastures for Maxi mum P roducti on .  1 965 .  
( Repl aced by 307 ) .  
F S  256 Improv i ng ' Worn Out ' Pastures . 1965 . 
( Repl aced by 295 ) .  
FS 257 P l anti ng Tame Pastures and Hayl ands .  
1 965 .  ( Repl aced by 503 ) .  
FS 259 Safe Use  of Pesti ci des . 1965 . 
FS 261 Weed Control i n  Sorghum. 1 965 .  ( Repl aced 
by 304 ) .  
FS 264 Fi e l d  Crop V a ri eti e s  for 1 965 .  ( Repl aced 
by 329 ) .  
F S  267 Oats P roducti on i n  South Dakota . 1 965 .  
( Repl aced by 384 ) .  
F S  270 Smal l G rai n P roducti on Gui de .  1 965 . 
( Repl aced by 2 94 ) .  
F S  273 Corn P roducti on Gui de .  1 96 5 .  ( Repl aced 
by 2 91 ) .  
FS  274 Control and E l i mi nati on of Noxi ous 
Weeds .  1 96 5 .  ( Repl aced by 448) . 
FS 275 Chemi ca l  Weed Control i n  Crops . 1 965 .  
(Repl aced by 443 ) .  
F S  281 Control and E l i mi nati on of Thi stl es . 
1 965 .  ( Rep l aced by 450 ) .  
F S  291 Corn P roducti on Gui de .  1 965 .  ( Repl aced 
by 334 ) .  
F S  292 Sorghum and Soybean P roducti on Gui de 
1 966 . (Repl aced by 336 ) . 
FS 293 Forage Crop P roducti on Gui de .  1 966 
(Di sconti nued ) . 
F S  294 Sma l l G rai n P roducti on Gui de. 1966 . 
(Repl aced by 335 ) .  
F S  295 I nterseedi ng Pastu res . 1 966.  ( Repl aced 
by 422 ) .  
F S  297 Ferti l i zi ng Corn.  1 966.  ( Repl aced by 432 ) .  
FS 298 Nati v e  G rasses for Pasture o r  Hay . 1 966 . 
(Repl aced by 547 and 548 ) . 
FS 299 Tame G ra sses for Pasture or Hay. 1 966 .  
(Repl aced by 546 , 547 ,  548,  549 ) .  
F S  300 F l ax P roducti on .  1 964.  ( Repl aced by 
488 ) .  
F S  301 Bar l ey P roducti on.  1 964 . ( Repl aced by 
485 ) .  
F S  302 G razi ng Management Based on How Grasses 
G row. 1 966 .  
FS  303 Chemi cal  Weed Control i n  Trees . 1 966.  
( Repl aced by 358 ) . 
FS 304 Weed Control i n  Sorghum. 1 966. ( Repl aced 
by 337 ) .  
F S  305 Weed Contro l  i n  Corn.  1 966 . ( Repl aced by 
339 ) .  
F S  306 Control and E l i mi nati on of Fi e l d  
Bi ndweed . 1 966. 
FS  307 A Past u re System For  You. 1 966 .  
( Repl aced by 631 ) .  
FS 308 Grai n Sorg hum P roducti o n .  1 966.  
FS  309 Stubb l e  Mu l chi ng .  1 966. 
FS 312  Emergency and Late P l anted C rops . 1 966.  
FS 316  Ferti l i zi ng Pasture and Hayl and . 
(Repl aced by 425 ) .  
FS  325 Ferti l i zi ng Smal l G rai n .  1 966.  ( Repl aced 
by 435 ) .  
F S  326 Dutch E l m  Di sease . 1 966 .  ( Repl aced by 
330 ) .  
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FS 329 Fi el d C rop V a ri eti e s .  1967 .  ( Repl aced 
by 382 ) .  
FS 330 What a Communi ty Can D o  to Fi ght Dutch 
Elm Di sease. 1 967 .  ( Repl ace by 580 ) .  
F S  334 Corn P roducti on Gui de.  1967.  ( Repl aced 
by 393 ) .  
FS 335 Smal l G rai n P roducti on Gui de.  196 7 .  
( Repl aced by 392 ) .  
F S  336 Sorg hum and Soybean P roducti on Gui de.  
1967.  ( Repl aced by 394 ) .  
FS 337 Weed Control i n  Sorghum. 1 96 7 .  ( Repl aced 
by 400 ) .  
FS 338 Weed Control i n  Smal l G rai n s .  1967.  
(Repl aced by 552 ) .  
FS 339 Weed Control i n  Corn . 1967.  ( Repl aced by 
442 ) .  
FS 342 Checki ng a Weed Sprayer.  1967.  
FS 346 Spri ng Wheat P roducti on . 1 96 7 .  ( Repl aced 
by 383 ) .  
FS 347 Soybeans . 1 967 .  ( Repl aced by 429 ) .  
FS 348 Weed Control i n  Soybea n s .  1 96 7 .  
(Repl aced by 555 ) .  
FS 353 Checki ng Smal l P l ot Weed Sprayi ng 
Equi pment . 1 96 7. 
FS 358 Chemi ca l  Weed Control in Trees . 1967.  
( Repl aced by 4 14 ) .  
FS 364 Control and E l i mi nati on of Quackgrass .  
1 967 .  ( Repl aced by 497 ) .  
FS 375 Great P l ai n s Conserv ati on P rogram. 1967.  
FS 380 How to I mprov e Net Return Per Ac re i n  
Oats i n  South Dakota . 1967 .  ( Di scon­
ti nued ) .  
FS 382 Fi e l d  Crop V a ri eti e s .  1968. ( Repl aced 
by 427 ) .  
FS 383 Spri ng Wheat P roducti on . 1 968. 
FS  384 Oats P roducti on in South Dakota . 1 968.  
FS 392 Sma l l G rai n P roducti on Gui de.  1968 
(Di sconti nued ) .  
F S  393 1968 Corn P roducti on Gui l d .  ( Repl aced by 
44 7 ) .  
F S  394 1968 Sorghum and Soybean P roducti on 
Gui de.  ( Repl aced by 447 ) .  
FS 400 Weed Control i n  Sorghum. 1 968 . ( Repl aced 
by 553 ) .  
F S  41 0 Wi l d  Oat s .  1968. ( Repl aced by 496 ) .  
FS 414 Chemi cal  Weed Control i n  Trees .  1968 , 
1972.  
FS 419 Weed Control in  L awns and Other Turf .  
1 968. 
FS 422 l nterseedi ng for Pasture and Range 
Management . 1968 . 
FS 425 Ferti l i zi ng Pasture and Hay l and . 1 968. 
FS 426 Chemi ca l  Weed Control i n  Pasture ,  Range 
and Hayl and.  1 968. 
FS 427 Fi el d C rop  V a ri eti e s .  1969 . ( Repl aced 
by 484 ) .  
FS 429 Soybean P roducti on .  1969. 
FS 432 Ferti l i zi ng Corn in South Dakota . 1969 . 
FS 435 Ferti l i zi ng Smal l G rai n .  1969. 
(Repl aced by 677,  678,  679 and 680 ) .  
F S  442 Weed Control i n  Corn. 1969 .  (Repl aced 
by 554 ) .  
FS 443 Chemi cal  Weed Control i n  C rops- - 1 969.  
(Repl aced by 498 ) . 
FS 447 Row Crop P roducti on Gui de .  1969 .  
(Di sconti nued ) .  
F S  448 Control and E l i mi nati on of Noxi ous 
Weeds .  1 969 .  
FS 449 Control and E l i mi nati on of Leafy Spurge.  
1969.  
FS 450 Thi st l es :  Control and E l i mi nati on . 1969.  
FS 456 Nature of Panspots and Thei r I mprov ement 
i n  Range. 1 969. 
FS 484 Fi e l d  C rops Vari eti es .  1970. 
(Repl aced by 524 ) .  
FS 485 Barl ey P roducti on i n  South Dakota . 
1 970. 
FS 488 F l ax P roducti on in South Dakota . 
1 970. 
FS 493 Fa rmab l e  Terraces . 197D. 
FS 496 Wi l d Oats .  1 970. 
FS  497 Control and E l i mi nati on of Quackgrass . 
1 970. 
FS 498 Chemi ca l  Weed Control i n  Crops . 1970. 
(Repl aced by 525 ) .  
F S  501 One-Way Di sc P l ow. 1 970 .  
FS 503 P l anti ng Tame Pastures and  Hayl and . 
1 970 .  
FS 522 New Corn  Maturi ty Rati ng  (GOD ) .  
F S  523 P l anti ng  Co rn i n  South Da kota . 1971 . 
FS 524 Fi e l d Crop Vari eti es .  1 97 1 .  ( Rev i sed 
annual ly ) . 
FS 525 Chemi ca l  Weed Control i n  Crops . 1 9 7 1 .  
(Repl aced by 525  A ,  B ,  C & D ) .  
F S  525A Chemi cal  Weed Control i n  G rai ns & 
Forages . ( Rev i sed annua l l y ) . 
FS 5258 Chemi cal  Weed Control i n  Soybean s .  1 971 . 
(Rev i sed annual ly ) . 
FS 525C Chemi ca l  Weed Control i n  Corn. 1 97 1 .  
(Rev i sed annual ly ) . 
FS 525D Chemi cal  Weed Control i n  Sorghum. 1 9 7 1 .  
( Rev i sed annual l y ) . 
FS 526 Mi ni mum Ti l l age of Corn. 1 97 1 .  
F S  528 Al fa l fa Management . 1 97 1 . 
FS 529 Al fa l fa Vari eti es for South Dakota . 
FS 542 Reduci ng Wi nd E rosi on i n  East Central 
South Dakota . 1 972 .  
FS 543 Reduci ng  Wi nd E rosi on i n  West Central 
South Dakota . 1 972.  
·FS 544 Reduci ng Wi nd E rosi on in  Western South 
Dakota . 1 972.  
FS  545 Reduci ng Wi nd E rosi on in  Eastern South 
Dakota . 1972.  
FS 546 Cool -Season Grasses for Ea r ly Spri ng .  
1 972.  
FS 547 Cool -Season Grasses for May and June.  
1972.  
FS 548 Warm-Season Grasses for Ju ly and August . 
1972. 
FS 549 Grasses for Speci a l  Purposes .  1 972 . 
FS 552 Weed Cont rol i n  Smal l Grai n .  1 972 . 
FS 553 Weed Control i n  Sorghum. 1 972.  
(Di sconti nued ) .  
FS 554 Weed Control i n  Corn . 1972 . 
(Di sconti nued ) .  
FS 555 Weed Cont rol i n  Soybeans .  1972 . 
(Di sconti nued ) .  
FS 557 Anhydrous Arrmoni a Ferti l i zer. 1972.  
FS 563 Land J udgi ng in South Dakota . 1972 . 
FS 578 Facts About Organi c Farmi ng and 
Gardeni ng .  1973.  
FS 580 Dutch E lm  Di sease . 1973 .  
FS 581 Prai ri e Hay at I ts  Best . 1973 .  
FS 589 Forage Sorghums in  South Dakota . 1973.  
FS 593 Wormwood Sage and I t s  Control . 1973.  
FS 600 I . D .  of 22 Grasses .  1973 . 
FS 62 7 Across-Sl ope Farmi ng .  1974 . 
FS 63 1 Al ternati ve  Pasture and Forage Systems . 
1975 .  (Repl aced by EC 709 ) .  
FS 633 Taki ng Soi l Sampl es.  1 975 
FS 639 Pi cl oram i n  Pasture and Rangel and .  1975.  
FS 652 Weed Control in  Sunfl owers . 1975. 
FS 655 Do You Rea 1 1  y Want to Remov e Crop 
Resi dues . 1 977 .  
FS 658 U rea Ferti l i zer. 1 97 7 .  
F S  662 Sma l l Grai ns for Forage. 1 9 7 7 .  
FS 674 Zi nc Defi ci enci e s .  1978.  
FS 677 Ferti l i zi ng Wheat . 1978. 
FS 678 Ferti l i zi ng Oats .  1 978. 
FS 679 Ferti l i zi ng Barl ey .  1 978.  
FS 680 Ferti l i zi ng F lax.  1978. 
FS 692 Set Asi de Acres .  1 978. 
FS 702 Manure Use in Croppi ng .  1978. 
FS 703 Reduced Ti l l age. 1 978.  
FS 747 I rri gati ng Barl ey. 1 979 .  
FS 748 Ferti l i zi ng Soybeans .  1 979 . 
FS 752 Ni t rogen Management . 1980 . 
FS 754 Barl ey P rotei n s .  1 980 . 
SC IENT I F I C  PUBLICATIONS 
Many sci enti sts i n  the Agronomy , P l ant Patho­
l ogy and P l ant Sci ence Departments reported 
resu l ts of thei r research i n  papers presented at 
professi ona l soci ety meeti ngs or pub l i shed i n  pro­
fessi onal journal s .  A pa rti a l  l i st i s  i nc l uded 
here. Omi tted are papers presented at state 
meeti ngs or wri tten i n  news l etters and state 
pub l i cati ons such as Farm and Home Report , Soi l 
Surv ey Reports ,  P roceedi ngs of South Dakota 
Academy of Sci ence and others . Al so mi ssi ng are 
papers from projects i n  whi ch  staff members di d 
not respond to a request for a l i st of papers .  
Corn 
Shank , D .  8. , and M. W.  Adams .  Env i ronmental 
Vari abi l i ty wi t hi n I nbred Li nes and Si ng l e 
C rosses of Mai ze . Jour.  Gen . 57 : 1 19-126. 1 960.  
Adams , M. W.  and D.  B. Shank . The Rel ati onshi p of 
Heterozygosi ty to Homeostasi s i n  Mai ze Hybri d s .  
Gen . 44 : 477-486 .  1959. 
Termunde ,  Darro l d E . ,  D. B. Shank and V. A. Di rks . 
Effects of Popu l ati on Level s on Yi e l d  and 
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Maturi ty of Mai ze Hybri ds Grown on the Northern 
Great P l ai n s .  Agron . Jour .  55 : 551-555. 1963 . 
Carson , P. L . , R. C. Ward , D. B. Shank and D .  W.  
Beatty . Stab l e  Corn Yi e l ds Sought i n  Northern 
Great P l ai n s .  Crops and Soi l s  1 9 : 19-20. 1966 . 
Rook , J .  A. , L. D. Mu l l er and D .  B. Shank.  I ntake 
and Di gesti bi l i ty of Brown Mi d ri b  Corn Si l age by 
Lactati ng Dai ry Cows . Jour .  Dai ry Sci . 
60 : 1894-1904. 1977.  
Lonnqui st , J .  H. , W. A.  Compton , J .  L. Geade l mann , 
F. A. Loeffel , Boyd Shank , and A. F. Troyer. 
Conv ergent-Di v ergent Sel ecti on for Area Improv e­
ment i n  Mai ze.  Crop Sci . 1 9 : 602-604 . 1979. 
Sorghum 
F ranzke , C. J .  and A. N. Hume. Li berati on of 
HCN i n  Sorghum. Jour. Am. Soc . Agron . 
3 7 ( 1 0 ) : 848-51 . 1945. 
F ranzk e ,  C. J. Di urnal Vari ati ons of Hyd rocyani c 
Aci d ,  Dry Matter ,  and Total Sugar of Sorghum 
St rai n s .  Jour .  Am. Soc Ag ro n .  40 ( 5 ) : 396-406 . 
1 948. 
F ranzk e ,  C .  J .  and J. G. Ross . Col chi ci ne I nduced 
V a ri ants i n  Sorghum. Jour .  Hered . 
43 ( 3 ) : 1 07- 1 5 .  1952.  
Harpstead , D .  D . , J .  G. Ross and C .  J .  Fran zke , 
The Nature of Chromati n Changes of Col chi ci ne­
i nduced V a ri ants i n  Sorghum. Jour .  Hered . 
4 5 (6 ) : 225-58. 1954 . 
Ross , J .  G. , C. J .  Franzke and L .  A. Schuh . 
Studi es on Col c hi ci ne I nd uced V a ri ants i n  
Sorghum .  Ag ron .  Jour .  46 : 10-1 5 .  1954 . 
F ranzk e ,  C. J .  and J .  G. Ross .  Col chi ci ne  
I nducti on of New True- breedi ng Mutants from 
P rev i ou s ly  I nd uced True- breedi ng Mutants i n  
Sorghum. Gen . Soc . of Amer. 25 : 64 3 .  1956. 
Atki n son , G. F . , J .  G. Ross and C .  J .  Franzk e .  
Di fferenti a l  Reacti on o f  the Two Vari eti es  of 
Sorghum to Col c hi ci ne Treatment .  Gen . Soc . of 
Amer .  25 : 633 .  1956. 
Atki nson ,  G. F . , C .  J .  Franzke and J.  G. Ross . 
Di fferenti a l  Reacti on of Two Vari eti es  of 
Sorghum to Col c hi ci ne Treatment .  Jour .  Hered. 
48(6 ) : 259-64. 1 95 7 .  
Ros s ,  J .  G. , C .  J .  Franzke and M .  E .  Sander s .  The 
I mmedi ate I nduc ti on of Homozygous Di pl oi d  
mutants i n  Sorghum. X I ntnat ' 1 Cong.  Genet . 
2 :  241 .  1958. 
Sanders ,  Ma ry E . , C .  J .  Franzke and J. G. Ross . 
I n fl uence of Env i ronmenta l  Factors on Ori gi n of 
Col chi ci ne-i nduced True- breedi ng Di p l oi d  
Mutants i n  Sorghum. Am. Jour .  Bot . 
46 ( 2 ) : 1 1 9- 125 .  1959. 
Sanders ,  M. E . , C .  J .  Franzke and J.  G .  Ross .  
1 960. I n fl uence of Li ght and Temperature on 
t he Mutageni c E ffect of Col chi ci ne  on Sorghum. 
Bot . Soc . of Amer . 1960.  
Ross , J .  G. , M. E .  Sanders and C .  J .  Fran zke.  
Asyn apsi s i n  Sorghum. Gen . Soc . of Amer . 
2 9 : 90 .  1 960. 
F ranzke , C. J . , M. E .  Sanders and J .  G. Ross . 
1 960. Geneti c Studi es of Di p l oi d  Nontrue­
breedi ng Mutants i n  Sorghum Obtai ned after 
Col chi ci ne Treatment .  Amer .  Soc . of Ag ron .  
1 960 . 
F ranzke , C. J . , M. E. Sanders and J .  G. Ross . 
I n fl uence of Li g ht from an I n frared Bu l b  on the 
Mutageni c Effect of Col chi ci ne on Sorghum. 
Nature 1 88 (4746 ) : 242-43 .  1 960 . 
Ross , J .  G . , M. E. Sanders and C .  J .  Franzk e .  
Asynapsi s i n Sorghum. Heredi tas 46 : 570-80 . 
1 960.  
E ri chsen , Al v i n ,  M. E .  Sanders and C .  J .  Franzke.  
Quali tati v ely  Determi ned Mutati ons After Col chi ­
ci ne T reatment .  Proc . Acad.  Sci . 40 : 244 . 196 1 .  
Chen , J .  R. , M .  E .  Sanders , C .  J .  Franzke and J .  
G .  Ros s .  Geneti c S i  mi 1 ari ty of 
Col chi ni ne- I nduced Grassy-Type Mutant s .  Proc . 
Acad . Sci . 40 : 243 . 196 1 .  
Huang , C .  C . , H .  D .  Haense 1 and J .  G .  Ros s .  
I r radi ati on-i nduced Geneti c Changes i n  Sorghum. 
S . D .  Acad.  of Sci . 196 1 .  
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Ross ,  J. G. , G. Hol m  and C. H. Chen . 
Effects of Col chi ci ne and Ethy l ene 
Sorghum and Barl ey .  S . D .  Acad . of 
4 5 : 1 70-174 .  1961 . 
t-\Jtageni c 
!mi ne on 
Sci . 
Ros s ,  J .  G. , H. D. Haense l , C .  C. Huang and C. J .  
F ranzke . Compari son o f  I rradi ati on i nd uced and 
Col chi c i ne  I nd uced Mutati ons i n  Sorghum. Am. 
Soc . of Ag ron . 1 961 . 
Foster ,  A. E . , J .  G. Ross and C .  J .  F ranzke .  
E sti mates of Number of  Mutated Genes i n  
Col chi ci ne-i nduced Mutant of Sorghum. Crop.  
Sci . 1 : 272-76.  1 961 . 
Foste r ,  A. E . , J .  G. Ross and C. J .  F ran zke .  
Proxi mi ty of Mutated Genes i n  Col chi ci ne­
i nduced Mutants of Sorghum. Crop Sci . 
1 : 72-75 .  1961 . 
Sanders , M. E. and C. J .  Franzk e .  Cytol ogi cal  
Studi es of Nontrue- breedi ng Mutants i n  Sorghum 
obtai ned after Col chi ci ne  Treatment . Am. Jou r .  
Bot . 49 (9 ) : 990-96 . 1962 . 
Sanders , M. E. and C. J .  Franzk e .  Somati c 
Reducti on of Tetrap l oi d  Sorghum to Di p l oi d  
Mutants fo 1 1  owi ng  Col chi ci ne Treatment .  Nature 
1 96 (4855 ) : 696- 1 98 .  1962 . 
Si mantel , G. M. , J .  G. Ros s ,  C. C .  Huang and H .  D. 
Haense l . Somati c Chromosome Reducti on i n  
Sorghum after Col chi ci ne  Treatment . Proc . 
Acad . of Sci . 1962 . 
Ross , J .  G. and C .  H. Che n .  Ferti l i ty Di fference 
i n  Autotetrapl oi d Sorghum. Proc . S . D .  Acad . of 
Sci . 1 962 . 
Sanders , M. E . , C .  J .  Franzke , and J .  G. Ros s .  
Geneti c Studi es  o f  Nontrue- breedi ng Mutants i n  
Sorghum obtai ned after Col chi c i ne Treatment . 
Crop Sci . 2 : 387-390 . 1962 . 
Ross , J .  G. and C .  H. Chen . Ferti l i ty Di fference 
i n  Autotetrapl oi d Sorghum. Heri di tas  
48 : 324-331 . 1961 . 
Sharma , D. and J .  G. Ross . 
Ethyl methane Su l phonate 
Su l phonate on Sorghum. 
Sci . 42 : 21 3 .  196 3 .  
Effects  of 
and Methyl Methane 
Proc . S. D .  Acad . of 
Eri cksen , A. W .  and J .  G .  Ros s .  A TM p l oi d  
Deri v ed from a Sel fed Hap l oi d Sorghum P l an t .  
C rop Sci . 3 : 99-100 .  1963 .  
Chen , C .  H .  a nd  J .  G .  Ross . Somati c Chromosome 
Reducti on i n  Sorghum after Col chi c i ne 
Treatment .  I .  I nducti on o f  Di p l oi d  P l ants 
from Tet rapl oi d  Seedl i ng s .  Gen . 48 : 855 .  
1 963 . 
Si mantel , G. M. and J .  G. Ross . Somati c 
Ch romosome Reducti on i n  Sorghum after 
Col e hi ci ne Treatment .  I I I .  I nd ucti on of P l  ant 
Homozygous for Structura l  Ch romosome Markers i n  
Four Pai rs . Gen . 48 : 910 .  1963 . 
Sanders , M. E. and C .  J .  Franzke .  A Proposed 
Expl anati on of Col chi ci ne- i nduced Di p l oi d  
Mutants i n  Sorghum. Jour .  Arnol d  Arboretum 
65 ( 1 ) : 36-54. 1964 . 
E ri c h sen , A. W. and J .  G. Ros s :  I rregul ari ti es  at 
Mi crosporogenesi s i n  Col chi ci ne-i nduced Mal e  
Steri 1 e Mutants i n  Sorghum. Crop Sci • 
3 : 481 -83 . 1 96 3 .  
E ri c h sen , A. W. and J .  G. Ross .  I nheM tance of 
Col chi ci ne-i nduced Ma l e  Steri l i ty i n  Sorghum.  
C rop Sci . 3 : 335-38.  1968 . 
Chen , C. H .  and J .  G. Ros s .  Cytohi stol ogi cal  
Studi es  of the I nducti on of Di pl oi d  Api ces i n  
Sorghum after Col chi ci ne Treatment of 
Tetrapl oi d Seed l i ngs . Bot . Soc . of Amer .  
1 963 .  
Ross , J .  G . , C .  H .  Chen a nd  G .  M .  Si mantel . 
Col chi ci ne-i nduced Somati c Chromosome Reducti on 
i n  Sorghum. P roc . XI I nter.  Gen .  Cong . , The 
Hague , Hol l and . I : 120 .  1963 . 
E ri chsen , A. W . , C .  J .  Franzke , M. E .  Sanders and 
J .  G. Ros s .  Col chi ci ne-i nduced Mutati ons i n  
Sorghum whi ch  Affect Q ua l i tati v e  Cha racters . 
J ou r .  Hered . 5 3 : 304-308. 1962 . 
Haense l , H. D . , J .  G .  Ross and C .  C .  Huan g .  
I r radi ati on-i nduced Mutati ons i n  a Col chi ci ne­
reacti v e  Genotype i n  Sorghum. Crop Sci . 
3 : 242-245 .  1 96 3 .  
E ri ch sen , A. W .  a n d  J .  G .  Ross .  I n heri tance of 
Col chi ci ne-i nduced Ma l e  Steri l i ty i n  Sorghum. 
C rop Sci . 3 : 335-338.  1963 . 
Chen , J .  R .  P . , and J .  G .  Ros s .  Geneti c 
Si mi l a ri ty of Co l chi ci ne-i nduced G rass-type 
Mutants i n  Sorghum. Crop Sci . 3 55-358 .  1963.  
Chen , C . H .  and J .  G .  Ross .  Col chi ci ne-i nduced 
Somati c Reducti on .  I .  I nducti on of  D i  p l  o i  d 
P l ants from Tet rap l oi d  Seed l i n g s .  Jour .  Hered . 
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